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PKEFACE. 


Th£  present  work  is  an  abridged  and  amended  edition  of 
my  Treatise  on  the  same  subject  published  in  1896.  80 
far  as  space  would  permit,  and  commensurate  with  the 
object  in  view  of  placing  the  mateiial  at  my  disposal  in  a 
form  that  would  commend  itself  alike  to  the  student  and 
general  practitioner,  I  have  endeavoured  to  introduce  such 
additional  information  on  the  subject  as  has  been  gleaned 
through  personal  experience  during  the  last  four  years. 
The  abridgment  has  been  mainly  effected  by  the  elimina- 
tion of  detailed  reports  of  illustrative  cases  and  of  many 
references,  both  of  which,  while  they  materially  assist  in 
elucidating  and  amplifying  the  text,  tend  to  add  very  much 
to  the  bulk  and  expense  of  a  book. 

I  cannot  withhold  repeating  what  was  previously  stated 
in  the  preface  of  my  original  work  as  an  apology  for  the 
appearance  of  that  book,  and  equally,  therefore,  as  a  reason 
for  the  issue  of  the  present,  that  I  believe  very  much  is 
to  be  gained  by  the  combined  study  of  the  whole  alimentary 
tract.  Such  a  study  greatly  facilitates  the  acquisition  by 
the  student  of  an  adequate  knowledge  of  all  the  diseases 
affecting  the  different  regions  of  the  canal ;  and  the  prac- 
titioner similarly  benefits  by  gaining  a  clearer  and  more 
correct  appreciation  of  the  symptoms  of  the  same  diseases 
and  their  appropriate  treatment. 

In  partial  pursuance  of  these  views  an  attempt  has  been 
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made  to  tabulate  a  scheme  of  operations  upon  the  alimentary 
canal  which  shall  possess  a  reasonable  and  workable  basis 
for  comparison.  Tliroughout  the  book  the  various  opera- 
tions are  described  in  accordance  with  this  scheme,  due 
regard,  however,  being  had  for  such  as  ai'e  frequently 
understood  in  a  practical  sense  different  from  that  herein 
suggested.  Many  of  the  illustrations  in  the  Treatise  have 
been  retained,  wliile  a  few  new  ones  have  been  added. 
Some  of  those  retained  are  from  the  excellent  photographs 
originally  taken  for  me  by  Dr.  Grant  Andrew  from  patho- 
logical specimens  in  the  Hunterian  Museum,  and  in  the 
Museums  of  the  Royal,  Western,  and  Victoria  Infirmaries 
of  Glasgow,  known  in  the  text  by  the  letters  R.I.M., 
W.I.M.,  and  V.I.M.  affixed. 

In  conclusion,  I  should  state  tliat  the  actual  region  of 
the  alimentary  canal  treated  extends  from  the  upper  end  of 
the  oesophagus  to  the  lower  end  of  the  rectum  proper ;  in 
other  words,  the  diseases  of  the  mouth,  fauces  and  pharynx 
above,  and  those,  such  as  hssmorrhoids,  fistula-in-ano  and 
fissure,  of  the  anus  proper  below  are  not  dealt  with.  The 
object  of  the  work  is  solely  to  study  those  more  hidden 
parts  of  the  tract  where  similarity,  either  in  pathology  or 
in  symptoms,  is  as  likely  to  elucidate  as  it  is  to  mislead  in 
the  differential  diagnosis  of  disease  and  its  appropriate^ 
treatment. 

A.  ERNEST* MA YLARl). 

Gl^ASQOW,  March  1<  11H)U. 
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THE   (ESOPHAGUS. 


MAY  22  1911    ^ 
THE   (ESOPHAGUS. 


CHAPTER  L 

SURGICAL    ANATOMY  AND    PHYSIOLOGY. 

Surreal  anatomy. — The  relations  of  the  oesophagus 
to  suiToanding  parts  are  of  considerable  importance.  Not 
only  are  important  parts  in  immediate  proximity  to  the 
canal  liable  to  be  affected  by  conditions  of  the  oesophagus 
itself,  but  diseases  arising  from  the  surrounding  parts  are  in 
their  turn  liable  to  produce  complications  of  which  the 
oesophageal  troubles  are  only  symptoms.  But,  apart  from 
the  consideration  of  disease,  these  same  surrounding  struc- 
tures render  operations  upon  the  canal  of  special  difficulty, 
or  at  least  in  need  of  more  than  usual  care. 

Course  and  extent. — The  oesophagus  extends  from  the 
cricoid  cartilage  above  to  about  opposite  the  body  of  the 
tenth  dorsal  vertebra  below ;  this  lower  point  corresponding 
posteriorly  with  the  apex  of  the  ninth  dorsal  spine,  and 
anteriorly  with  the  junction  of  the  seventh  costal  cartilage 
with  the  sternum  on  the  left  side.  It  is  from  nine  to  ten 
inches  in  length,  and  takes  a  somewhat  sinuous  course.  At 
first  situated  in  the  median  line,  it  deviates  as  it  descends  to 
the  left  side,  so  that  at  the  root  of  the  neck  it  has  become 
deflected  about  half  an  inch.  From  this  point  it  again 
passes  to  the  middle  line,  reaching  its  original  axis  opposite 
the  body  of  the  fifth  dorsal  vertebra.  It  again  deviates 
slightly  to  the  left  as  it  passes  through  its  opening  in  the 
diaphnigm.  This  latter  point  is  approximately  opposite  the 
Kpine  of  the  ninth  dorsal  vertebra.  Besides  a  lateral 
deviation^  the  oesophagus  is  curved  in  an  antero-post^rior 
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the  internal  diameter  measured  a  little  above  half  an  inch, 
while  at  other  parts  it  was  about  three-quarters  of  an  innh. 
By  forcible  dilatation  it  was  found  possible  to  increase  the 
diameter  of  the  cricoid  and  bronchial  constrictions  to  about 
three-quarters  of  an  inch,  the  diaphragmatic  to  nearly  an 
inch,  and  the  other  parts  to  about  an  inch  and  a  half.  It 
must,  however,  be  remembered  that  these  are  post-mortem 
experiments  and  cannot  well  be  accepted  as  examples  of 
what  amount  of  dilatation  can  take  place  during  life.  They 
are  of  value,  however,  in  giving  information  regarding  the 
relative  diameter  of  different  parts  of  the  canal.  Mackenzie, 
experimenting  in  the  same  way,  showed  that  the  antero- 
posterior diameter  is  considerably  lees  than  the  transverse. 

Stmcture.  —The  (esophagus  resembles  other  portions  of 
the  alimentary  tract  in  being  composed  of  muscular,  fibrous, 
and  mucous  coats.  In  comparison  with  other  regions,  its 
muscular  coat  is  very  thick ;  the  fibrous  coat  is  also  thick, 
although  loose  in  texture,  and  the  mucous  coat,  lined  with 
several  layers  of  squamous  epithelium,  is  similarly  thick  and 
firm.  This  last  coat  is  thrown  into  numerous  lonc^itudinal 
folds  when  the  canal  is  at  rest — that  is,  when  not  distended. 
Numerous  mucous  glands  exist  in  the  submucous  or  fibrous 
layer.  The  ai-teries  are  disposed  mostly  longitudinally,  and 
are  more  abundant  at  the  upper  than  the  lower  part ;  hence 
the  paler  appearance  of  the  canal  below.  The  veins  form 
plexuses  in  the  submucous  tissue  and  in  the  pen-cesophageal 
tissue.  Numerous  anastomoses  are  formed  between  these 
plexuses  and  the  veins  of  the  portal  system  and  the  vena 
cava.  The  lymphatics  of  the  thoracic  part  pass  into  the 
posterior  mediastinal  glands,  while  those  of  the  cervical 
portion  go  to  the  deep  glands  beside  the  carotid  sheath. 
The  nerve  supply  is  through  the  pneumogastric. 

PhjTliology* — The  functions  of  the  oesophagus  are  essen- 
tially those  connected  with  the  rapid  transmission  of  the  food 
from  the  pharynx  to  the  stomach.  The  muscular  coat  is 
specially  thick  for  this  purpose,  and  the  numerous  glands 
admit  of  an  abundant  viscid  secretion  for  lubrication.  The 
constant  friction  to  which  the  external  surface  is  exposed  is 
met  by  the  extra  thick  layer  of  squamous  epithelium.  With 
regard  to  the  rate  of  progress  in  the  canal,  Ogston  found 
that  the  time  required  for  the  passage  of  food  from  the 
mouth  to  the  stomach  was  about  four  seconds. 
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CHAPTER  II. 

INJURIES.       INTERNAL    AND    EXTERNAL   INJURY. 

RUPTURE. 

Injuries  to  the  oesophagus  may  arise  from  causes  either 
inside  or  outside  the  canaL  Those  inflicted  from  within  are 
the  more  frequent,  and  as  a  rule  the  less  severe.  On  the 
other  hand,  in  the  case  of  external  injuries,  the  depth  of  the 
gullet  from  the  surfactj,  and  the  important  structures  sur- 
rounding it,  prevent  generally  any  material  damage  to  the 
former,  without  far  more  serious  concomitant  injury  to  the 
latter.  Injuries  inflicted  therefore  from  without  may  be 
looked  upon  more  as  surgical  curiosities,  for  either  life  has 
already  become  extinct  before  the  surgeon  sees  the  case,  or 
the  injury  is  so  hopelessly  irreparable  as  to  be  beyond 
treatment.  Cases,  however,  are  occasionally  met  with  where 
surgical  intervention  has  proved  successful.  These  will  be 
referred  to  later  on. 

Internal  injuries, — These  may  be  of  the  nature  of 
incised,  punctured,  or  lacerated  wounds,  and  burns  or  scalds. 
Any  part  of  the  wall  of  the  canal  may  be  injured.  The 
narrower  parts  opposite  the  cricoid  cartilage  and  the  dia- 
phragm are  those  which  most  frequently  suflTer.  The  injury 
may  be  of  any  degree,  from  a  single  scratch  or  abrasion  to 
a  perforation.  In  the  latter  case  neighbouring  important 
structures  may  also  be  injured. 

The  agencies  whereby  these  various  wounds  are  produced 
are  extremely  numerous.  Exclusive  of  such  materials  as 
cause  burns  or  scalds,  objects  of  all  sizes  and  descriptions 
have  been  swallowed,  intentionally  or  accidentally ;  swords, 
foils,  and  other  shaip-edged  weapons  have  been  inserted  for 
juggling  or  suicidal  purposes.  The  nature  of  the  wound 
produced  will  depend  upon  the  shape  and  consistency  of 
the  body  introduced.  In  the  case  of  sharp-edged  or  sharp- 
pointed  weapons  the  wound  will  be  an  incised  or  punctured 
one.  In  that  of  metallic  substances,  or  irregular-shaped 
splinters  of  bone,  broken  bits  of  china,  and  other  suchlike 
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hard  brittle  jagged  bodies,  the  injury  will  be  moetly  of  a 
lacerated  character. 

Sjrmptoms. — ^These  will  depend  upon  the  nature  of  the 
lesion.  A  mere  abrasion  or  scratch  will  give  rise  to  a  feeling 
of  soreness  in  the  process  of  deglutition,  and  frequently 
create  the  impression  that  a  foreign  body  has  become  im- 
pacted at  the  spot  where  pain  is  complained  of.  A  deeper 
injury  will  cause  some  bleeding,  and  this  may  give  rise  to 
cough  with  bloody  expectoration  or  vomiting  of  blood  that 
has  passed  into  the  stomach.  A  punctured  or  perforating 
wound  will  give  rise  to  symptoms  depending  mostly  upon 
the  organ  or  structure  simultaneously  injured.  Thus  in- 
volvement of  a  large  blood  vessel  will  produce  rapid  symptoms 
of  hemorrhage ;  an  opening  into  the  trachea  or  left  bronchus, 
to  cough  and  expectoration  of  blood,  mucus,  and  food  ;  per- 
foration of  the  pleura  or  pericardium,  to  considerable  collapse. 
To  these  immediate  S3rmptoms  may  be  added  great  thirst, 
pain,  and  dysphagia.  Later,  symptoms  will  be  mostly  of  an 
inflammatory  character,  due  to  the  communication  opened 
up  between  the  oesophagus  and  the  neighbouring  parts 
Thus  an  abscess  may  form  from  simple  penetration  oi 
the  cellular  tissue  in  the  neck  or  mediastinum;  pleurisy, 
empyema,  and  pneumothorax  from  opening  of  the  pleural 
cavity ;  and  similarly  pericarditis  from  perforation  of  the 
periau*dial  cavity.  Pneumonia  may  arise  either  as  secondary 
to  inflammation  of  the  pleura  or  as  a  result  of  injury  to  the 
air  passages  themselves. 

Diagnosis. — Internal  injuries  to  the  oesophagus  will  be, 
in  the  first  place,  mostly  recognised  by  the  previous  history 
of  the  case ;  and  the  nature  of  the  lesion  will  also  often  be 
arrived  at  by  the  kind  of  body  producing  it.  In  the  second 
place,  the  symptoms  associated  with  the  act  of  deglutition, 
such  as  dysphagia,  localised  pain,  and  regurgitation  or 
vomiting  of  blood  will  leave  little  doubt  regarding  the  region 
injured. 

Prognosis. — Judging  from  the  way  in  which  wounds 
produced  by  the  surgeon  heal,  the  oesophagus  is  in  no  way 
exceptional  in  its  recuperative  powers.  Hence  when  the 
injury  has  not  been  of  a  grave  nature  and  the  exciting 
cause  has  been  removed,  a  good  result  may  be  expected. 
Should,  however,  the  lesion  have  been  pi-oduced  by  a  foreign 
body  which  has  not  passed  on  into  the  stomach,  nor  been 
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extracted,  other  results  must  be  expected.  These  will  be 
treated  of  later.  In  cases  of  severer  injuries,  where  the 
immediate  symptoms  point  to  the  involvement  of  other 
structures  and  parts,  the  prognosis  will  have  to  be  a  guarded 
one.  If  the  case  be  not  rapidly  fatal,  there  are  all  the 
possible  secondary  complications  arising  from  septic  causes. 
The  final  issue  of  the  case  then  turns  upon  these  sequelsB 
and  their  treatment. 

In  the  case  of  burn^  the  gravity  of  the  immediate 
symptoms  is  not  connected  with  injury  to  the  oesophagus, 
but  rather  from  afiection  of  parts  about  the  larynx  and 
pharynx.  Apart  from  a  knowledge  of  the  nature  of  the 
fluid  or  material  swallowed,  it  may  be  fairly  stated  that  as 
regards  the  CBSOphagus  the  prognosis  is  directly  propor- 
tionate to  the  severity  of  the  symptoms  connected  with  the 
injury  to  the  larynx  and  phar3mx.  If  there  is  much  mis- 
chief here,  then  it  is  only  too  likely  that  the  oesophagus  will 
have  suffered  badly ;  and  if  this  be  the  case,  sloughing  or 
ulceration  may  result,  with  the  subsequent  formation  of 
stricture. 

Treatment. — The  essential  basis  of  all  treatment  is  rest. 
The  surface  of  the  mucous  membrane  must  be  protected 
from  friction,  and  the  muscles  must  be  prevented  from 
action.  This  is  best  effected  by  giving  no  food  by  the 
mouth,  but  feeding  the  patient  with  nutiient  enemata.* 
Thirst  may  be  appeased  by  a  little  ice  given  by  the  mouth  ; 
and  should  much  pain  exist  it  must  be  allayed  by  anodynes 
given  subcutaneously  or  per  rectum.  A  week  or  two  should 
be  allowed  to  elapse  before  food  is  given  by  the  mouth,  and 
then  fluids  only  should  be  first  administered.  Special 
symptoms  arising  later  will  call  for  treatment  according  to 
the  complications  they  indicate. 

In  the  case  of  injuries  produced  by  swallowing  concen- 
trated acids  or  caustic  alkaline  solutions,  resort  should  be 
had  as  soon  as  possible  to  the  imbibition  of  fluids  or  other 
substances  which  might  either  neutralise  the  agent 
swallowed  or  dilute  its  concentration.  Thus  without  dis- 
cussing the  treatment  of  those  cases  of  poisoning  which  will 
be  found  more  fully  dealt  with  in  books  on  general  or 
forensic  medicine,  it  may  be  briefly  stated  that  the  imme- 

*  See  chapter  Ixi. 


INTERNAL  AND  EXTERNAL  INJURIES.       9  . 

diate  admmistration  of  large  quantities  of  water  and  its 
rapid  removal  by  the  stomach  pump  will  often  prove  the 
beet  means  at  hand  to  adopt. 

External  injuries. — Apart  from  operations  on  the  ceso- 
phagus  and  its  accidental  injury  in  tracheotomy,  injuries 
inflicted  from  without,  and  involving  the  gullet  alone,  are 
comparatively  rare.  Such,  however,  have  occurred  from 
bullets,  sword,  foil  or  dagger  thrusts  inflicted  in  war,  or 
with  homicidal  intent.  Far  more  common  is  it  for  such 
injuries  to  be  associated  with  serious  mischief  to  other  and 
neighbouring  parts. 

The  nature  of  the  wound  may  be  incised,  punctured,  or 
lacerated,  and  may  pass  simply  into  the  canal  or  entirely 
through  it.  In  cases  of  strangulation  or  garrotting  the 
cesophagus  may  be  contused. 

Symptoms. — Many  of  these  will  be  those  already  given 
in  the  case  of  internal  injuries :  there  will  be  pain,  dys- 
phagia, and  cough ;  possibly  great  thirst  and  troublesome 
hiccough,  and  symptoms  arising  from  general  disturbance. 
In  addition  there  are  those  connected  with  the  external 
wound,  such  as  the  escape  of  mucus  or  ingesta.  To  what 
extent  these  latter  symptoms  may  manifest  themselves  will 
depend  on  the  size  and  nature  of  the  opening 

Diagnosis. — Where  the  symptoms  are  marked,  little  diffi- 
culty will  be  experienced  in  deciding  whether  or  not  the 
gullet  has  been  injured.  Care  must,  however,  be  taken  not 
to  conclude  that  the  escape  of  food  from  the  wound  is 
necessarily  an  indication  of  perforation  of  the  gullet.  >  A 
simple  opening  into  the  trachea  may  prove  a  source  of  exit 
for  fluids  which  have  trickled  into  the  larynx  from  some 
defective  action  of  the  glottis.  The  direction  of  the  wound 
and  its  depth  will  also  assist  in  localising  the  injury.  With 
regard  to  the  nature  of  the  wound,  this  may  be  approxi- 
mately gathered  from  the  character  of  the  agent  causing  it. 

Prognosis. — Withtheexceptionof  uncomplicated  incised 
wounds,  all  other  injuries  must  be  looked  upon  as  of  con- 
siderable gravity.  A  lacerated  wound,  such  as  that  pi*o- 
duced  by  a  bullet,  may  lead  on  the  one  hand  to  a  stricture, 
or  on  the  other  to  a  fistulous  communication  with  the  skin 
surface.  Yaiious  septic  conditions  may  arise  of  more  or 
le68  serious  character.  In  cases  of  severe  hiemorrhage  where 
death  has  not  occurred  immediately,  the  great  loss  of  blood 
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may  Beriously  affect  the  recuperative  powers  of  the  patient. 
In  cases  of  almost  complete  severance  of  the  canal  and 
serions  interference  with  its  continuity,  death  may  sub- 
sequently ensue  from  starvation,  it  being  found  impossible 
to  supply  sufficient  nourishment.  In  cases  of  injury  to  the 
oesophagus  in  the  thorax,  the  prognosis  is  necessarily  bad. 
If  not  almost  immediately  fatal,  there  are  all  the  secondary' 
complications  of  the  same  nature  as  those  already  given  in 
the  case  of  internal  injuries. 

Treatment* — In  treating  wounds  of  the  cesophagus  in- 
flicted from  w^ithout,  we  have  to  devote  as  much  attention 
to  the  patient  generally  as  to  the  wound  in  particular.  In 
other  words  we  have  to  keep  up  the  patient's  strength 
without  interfering  deleteriously  with  the  wound.  As 
regards  the  wound,  the  first  question  which  usually  presents 
itself  is  whether  an  endeavour  should  or  should  not  be 
made  to  close  the  opening  in  the  oesophagus.  This  can 
only  be  answered  by  a  careful  consideration  of  the  nature 
of  the  wound  itself.  In  cases  of  clean  cut,  incised,  or 
punctured  wounds  an  endeavour  may  safely  be  made  to 
completely  occlude  the  aperture.  This  may  be  done  either 
by  a  continuous  or  interrupted  suture  of  sterilised  silk  or 
gut.  And,  further,  where  the  wound  is  recent  and  it  is 
believed  that  it  is  or  can  be  rendered  aseptic,  the  external 
wound  may  also  be  closed.  In  every  case  of  doubt,  how- 
ever, on  this  latter*  poiut,  and  where  also  the  closure  of  the 
oesophageal  w^ound  leaves  doubt  as  to  its  efficiency,  the 
external  or  surface  wound  should,  if  not  left  wholly  open, 
be  very  thoroughly  drained  by  tubes.  Lacerated  wounds 
of  the  gullet  admit,  as  a  rule,  of  but  little  treatment,  and 
may  even  sometimes  have  to  serve  as  apertures  for  the 
admission  of  a  feeding  tube.  Cases  of  this  kind  are  apt  to 
leave  troublesome  external  fistulje,  and  treatment  subse- 
quently resolves  itself  into  measures  for  the  occlusion  of 
these.  For  this  purpose  the  usual  means  for  such  con- 
ditions may  be  adopted,  as  the  cautery,  caustic,  (fee. 

In  any  kind  of  wound  of  the  iBSophagus,  and  especially  if 
it  be  associated  with  wound  of  the  trachea,  the  head  should 
be  secured  by  bandages  to  the  trunk,  so  that  as  little  move- 
ment as  possible  of  the  neck  is  permitted.  Any  complica- 
tions which  subsequently  arise  must  be  treated  on  general 
surgical  principles. 
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As  r^ards  the  patient,  our  chief  consideration  concerns 
the  efficient  administration  of  nourishment.  Rectal  alimen- 
tation should  in  all  cases  be  adopted,  and  if  this  can 
be  successfully  carried  on  for  over  a  week,  the  best  oppor- 
tunity is  afforded  for  the  wound  to  heal.  Cases,  however, 
will  occur  where  such  means  of  nutrition  will  prove  ineffi- 
cient and  something  must  be  conveyed  to  the  stomach. 
The  best  method,  if  possible,  is  the  natural  one,  the 
administration  of  nutrient  fluids  in  teaspoonful  doses 
by  the  mouth.  If  this  cannot  be  done,  then  a  stomach 
tube  must  be  passed  by  the  mouth  if  possible,  or,  if 
that  be  not  possible,  by  the  wound.  The  chief  objection 
to  the  use  of  the  tube  is  not  only  the  injury  it  may  inflict 
upon  the  wound  in  its  passage,  but  the  likelihood  of 
its  inducing  retching  or  vomiting,  results  which  would 
themselves  act  injuriously  in  unduly  stretching  the  parts. 
It  need  hardly  be  said  that  in  cases  which  have  done 
well  under  rectal  alimentation  the  return  to  feeding  by 
the  mouth  should  be  both  gradual  and  cautious.  Bland 
unirritating  nutrient  fluids  should  be  given  first  in  small 
quantities — a  teaspoonful  at  a  time.  Only  after  the  lapse 
of  a  fortnight  or  three  weeks  should  solid  food  be  attempted, 
and  even  then  only  foods  of  a  soft  consistency  and  that 
have  been  well  masticated.  The  sole  endeavour  being  not 
to  overdistend  the  wounded  region,  precautions  should  be 
taken  accordingly.  In  cases  of  great  thirst  the  fluid  should 
be  administered  by  enemata,  and,  if  necessary,  ice  may  be 
given  to  suck.  Pain  may  be  allayed  by  the  usual  anodyne 
measures. 

Rupture  of  the  oesophasos* — Judging  from  the  com- 
paratively few  recorded  cases  rupture  of  the  oesophagus  must 
be  a  very  rare  accident,  and  still  rarer  are  those  cases  in 
which  the  rupture  has  occurred  in  a  practically  healthy 
organ.  Many  of  the  earlier  cases  recorded  are  too  doubtful  to 
be  accepted  as  illustrations  of  the  accident,  and  many  also 
recorded  as  ruptures  are  the  result  of  post-mortem  softening 
of  the  walls. 

The  cases  usually  met  with  may  be  divided  into  three 
classes: 

J.  Spontaneous  rupture  in  a  practically  healthy  canal. 

2.  Spontaneous  rupture  in  a  canal  weakened  either  by 
ulceration  or  cicatrisation. 
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3.  Spontaneous  rupture  in  a  canal  which  has  undergone 
in  parts  gastric  solution. 

(1)  In  the  first  class — that  of  rupture  of  a  healthy 
canal — the  rupture  can  only  occur  as  the  result  of  some 
violent  effort  to  expel  an  impacted  body.  The  patient 
makes  every  possible  effort  to  eject  the  body.  The 
diaphragm  is  first  fixed  after  an  inspiration,  and  the 
lungs  thus  distended  are  made  to  endure  an  overstrain 
in  an  endeavour  to  hawk  up  the  substance.  As  a  result 
of  this  strain  some  rupture  of  the  air-vesides  may  take 
place  with  consequent  emphysema.  Rupture  also  of  small 
blood-vessels  may  result,  with  expectoration  of  blood. 
Caupled  with  this  is  the  intense  anxiety  of  the  patient, 
accompanied  later  with  considerable  exhaustion.  Should 
the  impacting  body  be  expelled,  as  it  may  be  by  the  final 
extraordinary  efibrt  which  at  the  same  time  ruptures  the 
oesophagus,  it  will  be  ejected  with  great  force.  The  patient 
may  at  this  moment  become  conscious  of  something  having 
given  way,  and  may  or  may  not  be  attacked  with  sudden 
pain.  The  symptoms  for  some  time  will  be  those  con- 
nected with  the  excessive  exertion,  and  the  great  exhaustion 
thus  entailed  may  mask  any  immediate  indication  of  rupture. 
Later,  however,  symptoms  will  show  themselves  which, 
while  giving  no  direct  evidence  of  the  lesion,  will  excite 
suspicion  tliat  there  is  more  in  the  case  than  can  be 
accounted  for  by  the  efforts  at  expulsion.  The  rupture 
will  admit  of  the  escape  of  material — not  necessarily  in 
any  quantity — into  the  surrounding  parts.  The  result  will 
be  the  setting  up  of  some  septic  action,  and  according  to 
the  seat  of  this  action  will  be  the  symptoms  which  will 
subsequently  arise.  There  may  or  may  not  be  vomiting, 
and  there  may  or  may  not  be  difficulty  in  swallowing. 

It  will  thus  be  seen  that  the  8ymptoms  of  rupture  of 
the  cesophagus  in  this  class  are  very  variable  and  incon- 
stant. 

Treatment. — When  it  has  been  possible  to  make  a 
diagnosis,  or  when  suspicions  lie  in  the  direction  of 
rupture,  the  treatment  will  be  as  already  given  under  the 
head  of  Internal  Injuries ;  and  such  complications  as  may 
subsequently  arise  will  be  treated  on  general  surgical 
principles. 

(2)  In   the   second   class  of    cases,   where  rupture  has 
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oocurred  in  a  previously  weakened  oesophagus,  the  cause 
is  of  a  much  less  violent  nature  and  the  symptoms  are  some- 
what more  characteristic.  In  this  class  prohably  come 
most  of  the  cases  usually  recorded  as  rupture  of  the 
cesophagus.  The  patient  may  for  some  time  previously 
have  had  symptoms  indicating  soioe  stomachic  or  oesopha- 
geal trouble.  On  the  other  hand,  he  may  have  appeared  to 
enjoy  good  health. 

The  accident,  it  appears,  occurs  most  frequently  in  men 
who  have  for  long  been  addicted  to  alcohol,  and  arises 
usually  during  a  fit  of  vomiting  following  in  some  cases  a 
heavy  meal.  The  symptoms  in  this  class  of  cases  contrast 
somewhat  with  those  of  the  preceding  class.  There  being 
no  preliminary  violent  exhaustive  efforts  at  expulsion,  the 
symptoms  of  rupture  are  not  masked  in  any  way  and  at 
ODoe  manifest  themselves.  The  patient  becomes  buddenly 
faint.  The  face  is  anxious  and  pale,  and  suffused  with 
perspiration  ;  the  pulse  is  feeble  and  quickened ;  the  respi- 
ration is  shallow  and  somewhat  rapid.  There  may  be 
fruitless  attempts  to  yomit ;  possibly  some  dysphagia,  and 
pain  more  or  less  localised.  The  symptoms  may  increase, 
and  the  patient  die  in  a  collapsed  condition  within  a  few 
hours.  Should,  however,  the  primary  shock  be  rallied 
fi-um,  later  symptoms  may  arise  from  the  escape  of  material 
through  the  seat  of  rupture  into  the  parts  around.  These 
complications  will  be  of  a  septic  character,  and  may  cause 
death  within  a  few  days. 

little  need  be  said  of  treatment.  The  same  reference 
may  be  made,  as  in  the  preceding  class,  to  what  is  indicated 
under  Internal  Injuries. 

In  both  these  classes  of  rupture,  the  lesion  in  the 
oesophagus  has  usually  been  found  to  be  of  a  longitudinal 
slit-like  character,  situated  in  the  thoracic  portion  and  at 
some  little  distance  from  the  diaphragm.  There  is,  how- 
ever, no  special  reason  for  the  rupture  occurring  more  at 
one  point  than  another ;  the  determining  causes  aie 
probably  the  site  of  impaction  and  the  existence  of  a 
previously  weakened  area.  In  the  same  way  the  length 
of  the  lesion  will  be  determined  by  the  force  of  expulsion 
and  by  the  extent  of  weakness. 

(8)  The  third  class  of  cases,  consisting  of  those  in  which 
rupture  has  occurred  in  an  oesophagus  weakened  by  gastric 
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solution,  is  of  comparatively  little  surgical  interest.  The 
accident  occurs  probably  a  few  hours  before  death,  and  is 
the  direct  result  of  an  attack  of  vomiting. 


CHAPTER  III. 

FOREIGN    BODIES    IMPACTED    IN    THE    OESOPHAGUS. 

OoMPARED  with  either  disease  or  injury  the  impaction  of 
foi-eign  bodies  in  the  oesophagus  occupies  by  far  the  larger 
pai't  of  the  surgery  of  this  region.  Little  or  nothing 
purely  surgical  may  be  needed  in  cases  of  disease  or  injury, 
but  the  existence  of  an  impacted  foreign  body  usually  calls 
at  some  time,  either  early  or  late,  for  surgical  interference. 
The  accident  is  one  which  may  happen  to  any  person,  but 
children  and  insane  people  form  a  class  more  prone  to  iL 
than  any  other.  In  children  it  is  usually  the  result  of  a 
body  which,  either  in  play  or  as  a  common  habit  in  early 
life,  has  been  put  into  the  mouth,  and  then  got  too  far  back 
to  be  checked  in  its  passage  downwards  by  any  voluntary 
effort  at  ejection.  Once  beyond  the  fauces  the  involuntary 
act  of  deglutition  is  brought  into  play,  and  if  the  body 
escape  lodgment  in  the  lower  part  of  the  pharynx,  it  passes 
on  to  become  impacted  in  the  OBSophagus.  In  the  case  of 
insane  people  the  act  is  a  voluntary  one.  The  patient,  from 
some  aberrant  motive,  attempts  to  swallow  a  body  which 
frequently,  from  its  irregular  shape  and  hard  consistency, 
readily  becomes  impacted.  In  the  case  of  sane  adults  the 
nature  of  the  substances  is  usually  that  of  some  article  of 
diet.  False  teeth,  however,  are  occasionally  dislodged  and 
s\\'allowed ;  and  accidents  sometimes  happen  when  foreign 
bodies  are  inserted  into  the  mouth  for  purposes  of  conceal- 
ment. 

Nature  of  body  impacted. — While  it  is  of  the  utmost 
importance  to  the  surgeon  to  know  tne  nature,  shape,  size, 
and  consistency  of  the  body  impacted,  there  is  not  much  to 
be  gained  by  an  enumera))ion  of  the  various  substances  that 
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from  time  to  time  have  been  recorded  as  becoming  impacted 
in  the  gullet.  When  it  is  remembered  that  in  insane 
people  the  most  unlikely  objects  may  be  swallowed,  and 
that  in  children  any  plaything  may  prove  the  obstructing 
agent,  little  gain  would  be  got  by  giving  a  list  of  these 
bodies 

Seat  of  impaction, — While  any  part  of  the  oesophagus 
may  become  the  seat  of  lodgment  of  a  foreign  body,  there 
are  certain  regions  where  it  more  frequently  happens. 
These  are  the  upper  and  lower  ends — opposite  the  cricoid 
cartilage  and  at  the  diaphragm — and  whera  the  left  bronchus 
passes  across.  At  these  spots  not  only  is  the  gullet  narrower, 
but  there  is  not  the  same  proportional  amount  of  distensi- 
bility  admitted. 

Symptoms* — The  symptoms  which  arise  in  connection 
with  the  impaction  of  a  foreign  body  vary  within  consider- 
able limits.  In  the  simplest  case  there  may  be  no  other 
indication  of  impaction  beyond  a  certain  ill-defined  feeling 
of  discomfort ;  while  in  the  severest  instance  death  may 
almost  immediately  result  either  from  direct  pressure  on 
the  trachea  producing  asphyxia,  or  reflex  laryngeal  spasm 
causing  a  similar  result.  Between  these  limits  of  sudden 
death  and  only  slight  discomfort  an  extensive  series  of 
symptoms  may  manifest  themselves,  either  local  or  general, 
immediate  or  remote,  and  most  of  them  will  be  determined 
by  the  size,  shape,  and  consistency  of  the  body  impacted. 
A  large  body  blocking  the  canal  will  give  rise  to  violent 
symptoms  connected  mostly  with  persistent  and  exhausting 
endeavours  on  the  part  of  the  patient  to  eject  it.  Not  only 
will  there  be  aphagia  but  possibly  also  aphonia,  with  diffi- 
culty in  respiration,  inspiration  being  affected  more  than 
expiration.  Pain  may  be  felt  either  behind  or  in  front, 
and  corresponding  more  or  less  to  the  seat  of  impaction ;  in 
fome  instances  the  pain  is  referred  to  a  region  more  or  less 
remote  from  the  seat  of  impaction.  The  patient  will 
Frequently  endeavour  to  vomit,  and  these  futile  attempts 
will  as  frequently  end  in  severe  attacks  of  retching.  There 
will  be  great  anxiety,  with  possibly  the  production  of  various 
reflex  spasms  and  neuralgic  affections.  In  cases  where 
there  is  some  likelihood  of  laceration  of  the  lining  wall, 
from  the  irregularity  and  hardness  of  the  impacted  body, 
bemorrhage  to  a  greater  or  less  extent  may  follow.    Shotdd 
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the  eodeavour  of  the  patient  culminate  suooessfully  in  the 
dislodgment  of  the  body  either  upwards  or  downwards,  the 
more  violent  symptoms  will  at  onoe  begin  to  subside,  but 
the  sense  of  some  impaction  may  still  linger.  As  already 
indicated,*  rupture  of  the  oesophagus  may  result  during  the 
violent  endeavours  at  expulsion.  In  cases  of  a  less  severe 
nature,  where  total  obstruction  has  not  been  produced,  the 
symptoms  will  be  much  less  marked.  A  sharp-pointed 
body,  as  a  pin  or  fish  bone,  may  give  rise  to  a  pricking 
sensation  at  the  seat  of  impaction,  accentuated  by  any 
endeavour  on  the  part  of  the  patient  to  dislodge  it. 
Dysphagia  may  exist,  as  also  retching  and  vomiting. 

Such  may  be  said  to  be  the  symptoms  arising  at  the  time 
of  the  accident,  and  they  constitute  the  only  symptoms 
should  the  body  be  successfully  removed  within  a  compara- 
tively short  time  from  its  first  impaction.  If,  however,  the 
period  be  lengthened,  either  from  inability  to  dislodge  the 
body,  or  from  the  fact  of  the  immediate  symptoms  passing 
ofif  so  that  the  patient  is  led  erroneously  to  believe  that  it 
has  been  removed,  other  symptoms  wdl  arise  depending 
upon  the  nature  of  the  lesion  secondarily  induced. 

If  we  bear  in  mind  the  various  structures  and  tissues  in 
anatomical  relation  to  the  oesophagus  it  is  not  difficult  to 
conjecture  what  may  be  some  of  the  complications  likely  to 
result  from  an  ulcerative  perforation  of  the  canal.  Indeed 
it  may  be  said  that  cases  have  been  recorded  illustrative  of 
almost  every  one  of  these  possible  complications.  Taking 
them  more  or  less  in  order  of  importance,  first  may  be  men- 
tioned inflanmiatioii,  with  symptoms  of  fever  and  wasting, 
then  ulceration,  sloughing,  or  abscess.  In  these  cases  the 
walls  of  the  oesophagus  and  the  neighbouring  cellular  tissue 
may  be  alone  involved.  In  some  cases  the  surface  lesion 
has  led  to  septicaemia  and  pyaemia.  Ulceration  may  extend 
deeply  and  lead  to  pei'foration  of  the  pleural  or  pericardial 
cavity,  with  symptoms  of  purulent  inflammation  of  these 
cavities.  Again,  if  the  body  be  sharp  pointed,  it  may  itself 
be  the  direct  means  of  perforating  these  cavities,  and  their 
contained  organs,  the  heart  and  the  lungs.  Similarly  per- 
foration may  take  place  into  the  trachea  or  left  bronchus, 
pi*oducing  violent  respiratory  symptoms.     The  spinal  cord 

*  See  p.  12. 
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nuy  be  wouDded.  In  cases  of  moderate  hemorrhage  the 
bleediQg  may  come  from 
(esophageal  vessels  or  a  thy- 
roid branch  ;  ia  the  severer 
cases  one  of  the  large  ves- 
sels may  be  opened,  such  aa 
the  aorta,  either  vena  cava, 
the  innominate,  the  com- 
mon carotid,  the  right  sub- 
clavian, or  the  pulmonary 
artery.  Should  the  body 
be  finally  ejected  by  abscess 
formation  bursting  on  the 
surface  of  the  body,  fiiitulte 
may  remain  or  ceaophageal 
stricture  result. 

Disgaoiis. — From  the 
sjonptoms  described  it  will 
be  seen  that  much  latitude 
exists  in  the  degree  of  cer- 
tainty which  can  be  at- 
tached to  any  Buppoe«d 
case  of  impaction  of  a  foreign 
body  in  the  gnllet.  While 
on  the  one  baud  no  diffi- 
culty whatever  may  be  pre- 
sent, on  the  other  it  may 
be  quite  impossible  to  say 
whether  the  body  is  still 
impacted  or  has  been  dis- 
lodged. Whenever  it  is 
poesibte  to  obtain  reliable 
information  of  the  occur- 
rence of  the  accident,  con- 
siderable assistance  ifl  lent 
towards  making  a  diagno- 
,     sis,    notwithstanding     the 

rio.  r. — Half-crown  piece  impacted       i' in.        

m  the  tesophagus.  just  behind  fcldl  obscureness  of  the  symp- 
aoride  of  tbe  heart,  {f/untirimi  tams  otherwise.  In  the 
Utatum,  Univtrdty  a/Gla^gim.)  ^^g^  ^f  young  children  and 

insane  people,  the  symptoms 
are  often  the  only  indication,  and  if  these  be  not  dii>tiiictive 
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the  diagnosis,  if  not  impossible,  may  be  very  difficult.  As 
regards  the  seat  of  impaction,  information  may  be  obtained 
from  other  sources  than  those  which  the  patient  may  be 
able  to  indicate.  Thus  in  the  neck  a  body  of  sufficient  size 
may  be  felt  by  palpation.  Lower  down,  auscultation  over 
the  spine  may  prove  of  service  ;  the  sound  produced  by  the 
impact  of  fluid  in  deglutition  indicating  both  the  existence 
and  the  seat  of  obstruction.  Better  still,  the  introduction  of  a 
bougie  or  sound  which  will  give  evidence  of  some  hindrance 
to  its  passage.  Where  a  'knobbed'  bougie  is  used,  the 
metal  or  ivory  knob  may  be  heard  to  strike  the  body. 
CEsophagosoopy  has  in  many  instances  proved  of  value. 

It  must  be  remembered  that  even  in  cases  where  no 
doubt  exists  as  to  the  occurrence  of  such  an  accident  and 
marked  symptoms  are  present,  yet  difficulties  may  stand  in 
the  way  of  an  accurate  diagnosis.  For  on  the  one  hand 
there  may  be  no  obvious  sense  of  obstruction  felt  by  the 
patient,  and  the  passage  of  a  bougie  may  also  fail  to  detect 
the  impacted  body.  Again,  a  body  may  be  successfully 
pushed  on  into  the  stomach,  without  any  immediate  abate- 
ment of  the  symptoms. 

It  is  impossible  to  over-estimate  the  value  which  attaches 
to  the  use  of  the  Roentgen  Rays  in  the  detection  of 
foreign  bodies  impacted  in  the  CBsophagus.  Not  only  will 
much  of  the  past  difficulty  disappear  in  the  certainty  with 
which  the  existence  of  a  foreign  body  will  be  verified,  but 
the  whole  subject  of  treatment  will  become  simplified  by 
the  knowledge  of  the  shape,  situation,  and  lie  of  the  object. 

Pro^osifl* — The  many  possibilities  which  exist  as  long  as 
a  body  remains  impacted  in  the  oesophagus  render  it  im- 
possible to  say  what  may  be  the  ultimate  result  in  any  one 
case.  The  first  considerations  of  importance  are  the  nature 
of  the  impacting  body  and  the  urgency  of  the  immediate 
symptoms.  As  a  rule  there  is  a  direct  relation  between 
these  two  conditions.  The  larger,  harder,  and  more 
irregTilar  the  substance  impacted,  the  graver  will  be  the 
symptoms, and  if  in  these  severer  cases  immediate  relief  is  not 
affi^rded  by  removal  of  the  body,  a  fatal  result  rapidly 
ensues.  A  successful  dislodgment,  however,  of  the  obstruct- 
ing material  is  quickly  followed  by  complete  abeyance  of  all 
symptoms.  The  exceptions  to  this  latter  result  are  those 
comparatively   rare   cases   of  rupture    of    the   oesophagus 
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occurring  at  the  time  of  ejection  of  the  body.  When  the 
symptoms  are  not  urgent  at  the  first,  the  prognosis  again 
turns  upon  the  nature  of  the  impacting  body  and  whether 
it  is  likely  to  be  dislodged  by  operative  measures  or  by 
natural  processes.  The  more  a  substance  approaches  some- 
thing which  is  likely  to  stick  into  the  walls  of  the  gullet, 
the  less,  speaking  generally,  is  the  chance  of  its  removal 
either  naturally  or  by  operation.  Again,  the  longer  such  a 
body  remains  impacted  the  graver  becomes  the  prognosis. 
While  therefore  it  must  always  give  cause  for  anxiety  as 
long  as  bodies  of  this  description  are  within  the  oesophagus, 
nevertheless  not  a  few  cases  are  now  on  record  showing  that, 
at  periods  of  variable  length  from  the  date  of  the  accident, 
dislodgment  has  taken  place  and  complete  recovery  resulted. 
It  should,  however,  be  stated  that  where  nature  has  been 
the  means  of  gradually  loosening  and  finally  dislodging  the 
body  the  latter  has  been  i-ather  of  the  nature  of  a  rounded 
than  a  pointed  substance. 

The  loosening  of  the  body,  and  its  dislodgment,  result 
either  from  some  i-elaxation  of  spasm  or  from  ulceration, 
after  which  it  may  pass  down  into  the  stomach,  or  be  ejected 
through  the  mouth  in  a  sudden  violent  attack  of  retching. 
In  other  cases  the  body  becomes  the  nucleus  of  an  abscess, 
the  bursting  of  which  externally  causes  it  to  be  discharged. 
Again,  sharp-pointed  bodies  such  as  pins  and  needles  have 
worked  their  way  harmlessly  through  the  tissues  and  been 
finally  extracted  from  beneath  the  skin.  Lastly,  the  body 
may  become  encysted  and  remain  perfectly  inert  throughout 
life. 

Treatment. — In  discussing  the  treatment  to  be  adopted 
in  the  removal  of  foreign  bodies  from  the  oesophagus,  the 
considerations  connected  with  it  may  be  said  to  be  on  a  par 
with  those  connected  with  the  diagnosis  of  the  seat  of  im- 
paction  and  the  nature  of  the  impacted  body.  The  more 
accurate  the  knowledge  of  the  body  and  its  connections,  the 
easier  becomes  the  choice  of  the  most  suitable  method  for 
its  removal,  and  the  more  likely  is  success  to  follow.  The 
treatment  therefore  to  be  adopted  in  any  case  depends 
largely  upon  facts  ascertained  with  regard  to  it.  Without 
some  such  consideration  between  cause  and  treatment, 
operation  may  do  more  harm  than  good.  Every  case  there- 
fore has  to  be  treated  on  its  own  merits,  and  may  call  for 


FOREIGN  BODIES  IN  THE  (ESOPHAGUS.     21 

special  ingenuity  on  the  part  of  the  operator  to  adopt 
measaree  suitable  for  the  case  under  consideration.  As  then 
it  is  not  possible  to  state  any  general  method  that  should  be 
adopted  in  every  case,  I  shall  simply  describe  the  various 
mettsures  that  are  in  use,  and  indicate  such  few  as  exist  for 
dealing  with  special  cases. 

Use  of  an  anaesthetic. — The  question  of  the  adminis- 
tration of  an  anassthetic  will  sometimes  arise.  It  has  both  its 
advantages  and  disadvantages.  In  the  case  of  children  an 
anaesthetic  admits  of  a  more  careful  examination  of  the  oeso- 
phagus, and  of  the  adoption  of  any  of  the  milder  measures 
for  the  removal  of  the  obstructing  agent.  In  adults  it 
removes,  what  is  sometimes  of  much  assistance,  the  help 
that  the  patient  is  able  to  give;  and  it  also  entails  the 
patient  being  in  a  recumbent  position.  The  question  of  the 
giving  of  an  ansesthetic  is  more  or  less  determined  by  the 
amount  of  resistance  which  the  patient  is  likely  to  offer  to 
measures  adopted  either  for  diagnosis  or  treatment. 

Vaiiotui  methods  of  treatment:  (1)  ^  manipulation. 
— Should  the  body  be  lodged  in  the  cervical  portion  of  the 
oesophagus  and  be  of  a  soft  nature^  it  may  be  possible  to 
alter  its  shape  so  as  to  adoiit  of  its  being  ejected.  Or,  again, 
it  may  be  possible,  by  manipulating  it,  to  work  it  upwards 
or  downwards.  As  the  finger  cannot  reach  usually  beyond 
the  cricoid  cartilage,  little  good  can  be  effected  by  internal 
manipulation. 

(2)  Bt/  administration  of  solid  food, — In  cases  of  such 
bodies  as  fish  bones,  pins,  (fee.,  which  do  not  prevent  degluti  • 
tion,  it  is  sometimes  possible  to  dislodge  them  by  the 
administration  of  solid  food.  The  patient  should  be  induced 
to  swallow  reasonably  large  pieces  of  partially  masticated 
dry  crusty  bread  or  masses  of  boiled  mealy  potatoes. 

(3)  By  emesis. — Some  judgment  needs  to  be  exercised  in 
deciding  whether  a  patient  should  be  induced  to  vomit  or 
not.  Where  it  is  thought  likely  that  the  impacting  body 
might  perforate  the  walls  of  the  oesophagus  no  vomiting 
should  be  encouraged.  On  the  other  hand,  in  the  case  of 
articles  of  diet  not  likely  to  injure  the  canal,  and  which 
have  not  already  led  to  retching  or  vomiting,  emesis  may  be 
tried. 

One  of  the  best  means  for  inducing  vomiting,  and  one 
which  was  strongly  advocated  by  Syme,  is  to  irritate  the 
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back  of  the  throat  with  a  feather.  In  the  case  of  young 
children  it  is  a  very  good  plan  to  turn  the  child  on  to  its 
stomach,  allow  the  chest  to  rest  upon  a  pillow,  and  then 
insert  the  finger  into  the  back  of  the  throat.  The  child 
then  retches,  and  the  foreign  body  coming  up  into  the  back 
of  the  phar}niz,  drops  down  out  of  the  mouth.  Coins  and 
such  like  bodies  are  often  effectually  got  rid  of  in  this  way. 
(4)  By  probangy  bougie,  or  coin  catcfier. — The  most  service- 
able kind  of  probang  is  that  known  as  the  bristle  probang, 
or,  as  it  is  sometimes  termed,  the  horsehair  parasol.     It  is 


Fig.  3. — Bristle  Probang. 

fitted  with  a  piece  of  sponge  at  the  extremity,  and  the 
bristles  are  capable  of  being  expanded  into  a  parasol-like 
shape  (Fig.  8).  This  instrument  can  be  used  either  with 
the  object  of  forcing  the  obstacle  on  into  the  stomach,  or, 
as  is  more  frequently  the  case,  for  extractiug  it  by  the 
mouth.  In  the  fii^t  instance  tlie  probang  will  not  pass  by 
the  obstruction,  while  in  the  second  it  must  do  so.  In  the 
passage  of  a  probang  or  bougie  a  few  anatomical  points 
should  be  borne  in  mind.  As  the  result  of  measurements 
taken  in  fifty-five  subjects,  Maurice  H.  Richardson  showed 
that  "  the  distance  from  the  upper  incisors  to  the  opening 
in  the  diaphmgm  when  the  head  is  thi'own  back  is  not 
constant.  The  average  distance  is  fourteen  and  a  half 
inches.  There  is  also  no  constant  ratio  between  the  height 
of  the  individual  and  the  mejisurement.  If,  however,  the 
individual  is  of  avenige  height  and  with  a  neck  of  ordinary 
length,  it  is  safe  to  sjiy  that  the  distance  from  the  incisors 
to  the  diaphragm  is  about  fourteen  and  a  half  inches.  If 
the  pix>bang  is  arrested  at  a  point  more  than  thirteen 
inches  from  the  incisors,  the  point  of  obstruction  is  probably 
at  or  near  the  cardiac  end  of  the  oesophagus." 

If  the  probang  pusses  by  the  obstruction,  the  parasol  is 
then  expanded  and  withdi-awn.  In  using  a  probang  for 
propulsion  purposes,  it  must  be  remembered  that  the 
endeavour  is  not  free  from  danger.     Cases  are  recorded  of 
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serious  and  even  fatal  results  from  the  forcible  use  of  the 
instrument. 

The  remarks  made  regarding  the  use  of  the  probang 
equally  apply  to  the  employment  of  the  bougie.  It  may  be 
useful  to  remember  that  when  propulsion  suggests  itself  as 
feasible,  other  means  more  readily  at  hand  may  be  used  in 
place  of  the  proper  bougie.  Thus  the  stem  of  a  leek  has 
proved  effectual ;  also  a  whip  handle.  The  coin  catcher 
(Fig.  4)  is  more   especially  fitted  for  the  purpose  which 


Fig.  4- — Coin  Catcher. 

its  name  suggests,  although  it  sometimes  is  of  service  for 
the  extraction  of  other  objects. 

Difficulties  sometimes  arise  in  withdrawing  both  the  pro- 
bang  and  the  coin  catcher.  Such  happen  from  the  locking 
of  the  instrument  with  the  foreign  body.  In  accidents  of 
this  nature  the  instruments  should  be  pushed  down  again 
and  some  slight  rotatory  movement  adopted,  when  another 
attempt  may  be  made  at  withdrawal.  In  no  case  should 
force  be  used,  and  when  all  reasonable  endeavour  fails  at 
withdrawal,  CESophagotomy  will  have  to  be  performed. 

(5)  By  forceps, — The  kind  of  foreign  body  for  which  the 
forceps  is  best  suited  is  that  which  is  too  large  and  too  fixed 
to  be  extracted  by  the  probang.     It  is  limited  also  in  its 

Qse ]jCL  the  simpler  forms — to  obstacles  situated  nearer  the 

upper  than  the  lower  end  of  the  gullet.  In  using  the 
forceps,  it  should  be  remembered  that  the  body  to  be 
extracted  has  to  be  drawn  up  through  the  narrower  ptirt  of 
the  canal  opposite  the  cricoid  cartillage,  and  therefore  no 
force  should  be  exercised  if  a  hitch  takes  place  at  that  point. 
Various  kinds  of  forceps  will  be  found  depicted  in  the 
text-books,  many  somewhat  complicated  both  in  their  con- 
struction and  in  their  use.  The  simplest,  and  for  all 
practical  purposes  the  best,  is  the  long-shanked  oesophageal 
foroeps  with  a  slight  bend  near  the  biting  portion  (see 
Y\o  5).  This  instrument  can  only  remove  bodies  from  near 
the  upper  end,  and  it  is  a  question  whether,  with  the  more 
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complicated  forceps,  made  so  as  to  reach  farther  down  the 
canal,  it  is  wise  to  withdraw  a  body  that  is  impacted  in  the 
lower  part.  For  although  it  might  thus  be  removed  without 
injury  to  the  canal,  less  risk  would  probably  be  run  by  gently 
pushing  it  on  into  the  stomach,  or  by  opening  the  oasophagus 
in  the  neck  and  attempting  extraction  through  the  wound. 
In  some  cases  it  has  been  found  possible  to  lessen  the 
impaction  of  the  body  by  dilating  the  oesophagus  either 
above  or  below  the  seat  of  obstruction.  For  this  purpose  a 
large-sized  dilator — such  as  is  used,  and  will  be  described 


Fig.  5. — Oesophageal  Forceps  with  Perpendicular  Curve. 

later,  for  stricture — may  be  passed  down  to  the  obstruction. 
Elastic  bags,  capable  of  inflation  either  by  air  or  water, 
have  been  used  for  the  same  object.  In  using  the  forceps  a 
gag  is  necessary,  and  care  should  be  taken  to  see  that  it  is 
securely  fixed  Otherwise  diflSculty  may  arise  just  when 
the  body  reaches  the  vicinity  of  the  glottis. 

(6)  By  special  mecmsfor  particular  cases. — The  removal  of 
a  fish  hook  which  has  **  caught "  the  walls  of  the  gullet 
calls  for  a  special  method  for  its  extraction.  In  all  the 
cases  recorded  the  hook  has  been  accidentally  swallowed 
while  still  attached  to  a  piece  of  thread  or  gut ;  and  it  is 
this  latter  which  constitutes  the  chief  aid  in  the  process  of 
extraction.  The  plan  is  to  pass  the  line  attached  to  the 
hook  through  either  a  solid  substance  or  a  long  hollow 
bougie.  In  the  former  case  the  weight  of  the  substance, 
when  it  has  slipped  down  to  the  hook,  dislodges  it ;  and  in 
the  latter,  as  soon  as  the  hollow  bougie  reaches  the  hook, 
thn  force  applied  in  pushing  it  on  causes  the  hook  to  be 
withdrawn. 

(J)  By  cesophobgotx^my, — Failing  every  endeavour  to  extract 
the   body  by  the   mouth,  the   question   of    operation  will 
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arise.  The  points  to  be  considered  will  be  the  nature  of 
the  body — ^its  size,  consistency,  and  contour;  its  position, 
the  urgency  of  the  symptoms ;  and  the  remote  possibilities, 
whether  it  may  by  natural  processes  become  dislodged  or 
whether  it  may  give  rise  to  dangerous  complications.  It 
wiU  thus  be  seen  that  the  question  of  operation  may  be  one 
of  considerable  difficulty  to  decide.  The  feeling  among 
surgeons  nowadays  is  rather  to  operate  than  to  delay  when 
in  doubt,  and  the  success  which  has  attended  operative 
interference  adds  further  encouragement  in  that  direction. 
It  is  probable  that  many  a  large  body  will  pass  down  the 
cesophagus  without  injuring  the  walls,  because  its  progress 
is  helped  by  the  natural  downward  contraction  of  the  con- 
strictor muscles  and  the  circular  muscular  fibres  of  the 
gullet ;  but  when  an  attempt  is  made  to  pull  the  body  up, 
the  same  muscles  which  helped  it  on  now  impede  its  return ; 
and  hence,  while  the  mucous  membrane  escaped  any  injury 
in  the  downward  course  of  the  object,  it  is  liable  to  be 
lacerated — ^and  possibly  the  other  tunics  also — ^ih  its  forcible 
extraction  upw£u*ds.  Much  more  does  this  reasoning  apply 
to  hard,  irregularly  shaped  bodies,  which  are  much  more 
likely  to  produce  serious  injury  to  the  walls  of  the  gullet 
than  coins  and  suchlike  objects.  It  is  useful  to  remember 
that  the  finger  inserted  into  the  oesophagus  at  the  cervical 
wound  can  reach  the  arch  of  the  aorta,  and  even  hook  the 
finger  under  it  in  some  cases.  Thoracic  oesophagotomy  has 
been  suggested  for  cases  of  impaction  below  the  reach  of  the 
cervical  operation. 

(8)  By  gastrotomy. — In  cases  where  the  body  has  become 
impacted  at  the  lower  end  of  the  gullet,  and  its  removal 
is  considered  imperative,  it  can  be  successfully  reached 
through  the  stomach.  The  incision  into  the  stomach  should 
be  made  towards  the  cardiac  extremity.  It  will  rest  with 
the  surgeon  to  decide  whether  he  should  attempt  to  remove 
the  body  through  the  gastric  wound  or  upwards  through  the 
mouth.  If  he  select  the  latter  course,  a  threaded  bougie 
should  be  passed  from  below  upwards  by  the  obstruction, 
then  after  tying  into  the  thread  a  pledget  of  tissue,  traction 
should  be  made  through  the  mouth,  when  the  body  will  be 
dislodged  and  drawn  out.  This  method  has  succeeded  on 
several  occasions. 
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CHAPTER  IV. 

INFLAMMATOIIY  AFFECTIONS  OF  THE  (ESOPHAGUS  : 
ACUTE  TRAUMATIC  (ESOPHAGITIS  ;  ACUTE  IDIO- 
PATHIC OESOPHAGITIS  ;  (ESOPHAGITIS  OF  CHILD- 
REN ;  MEMBRANOUS  OR  PELLICULAR  OESOPHAGITIS; 
APHTHOUS  ESOPHAGITIS  ;  CHRONIC  (ESOPHAGITIS  ; 
PHLEGMONOUS  ffiSOPHAGITIS  ;  SUBMU(X)US  (ESO- 
PHAGEAL ABSCESSES  ;  CATARRHAL  (ESOPHAGITIS  ; 
FOLLICULAR  O^ISOPHAGITIS  ;  CROUPOUS  OESOPHA- 
GITIS. 

Arising  from  whatever  cause,  oesophagitis  is  a  compara- 
tively rare  disease.  It  is  most  commonly  met  with  as  an 
involvement  of  inflammation  of  the  pharynx  or  stomach. 
Whatever  may  be  the  general  symptoms  present  in  these 
cases,  those  connected  directly  with  disease  of  this  par- 
ticular part  are  as  a  rule  more  or  less  masked  by  the 
symptoms  arising  from  the  affection  of  the  other  regions. 
Treatment,  therefore,  has  reference  often  rather  to  these 
latter  than  to  the  former.  Again,  it  may  be  said  that 
inflammatory  affections  of  the  oesophagus  will  more  fre- 
quently fall  to  the  hand  of  the  physician  for  treatment 
than  the  surgeon.  Occasionally,  however,  either  as  an 
immediate  result  of  the  inflammation  or  as  an  after  effect, 
symptoms  may  arise  calling  for  surgical  treatment.  I 
propose  therefore  to  refer  briefly  to  these  various  inflam- 
matory conditions.  It  is  doubtful  how  far  one  is  right  in 
speaking  of  these  different  affections  as  various  forms  of 
inflammation.  It  is  quite  possible,  and  indeed  probable, 
that  differences  are  due  more  to  the  degree  or  intensity  of 
the  inflammation  than  to  its  kind. 

Acute  traumatic  cesopha^^itis. — Acute  inflammation 
the  result  of  injury  is  the  form  most  commonly  met  with. 
It  may  arise  as  the  result  of  mechanical  injury,  as  in  the 
impaction  of  a  foreign  body  ;  as  the  consequence  of  a  sting 
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of  an  insect,  as  in  the  case  of  a  wasp  accidentally  swal- 
lowed ;  or,  as  is  most  commonlj  the  case,  as  the  result  of 
swallowing  some  powerful  irritant. 

SymptODUk — In  the  case  of  the  imbibition  of  caustics  or 
corrosives,  it  very  commonly  happens  that  the  symptoms 
arising  from  the  injury  to  the  p^s  above  and  below  mask 
those  which  would  otherwise  indicate  involvement  of  the 
gullet ;  but  when  sufficiently  pronounced  to  assert  them- 
selves, they  will  be  found  to  cousist  mostly  in  a  burning 
sensation  felt  down  the  neck  and  in  the  chest,  pain  to  a 
variable  extent,  tenderness  on  palpation  of  the  gullet,  and 
more  or  less  pain  at  any  endeavour  to  swallow.  In  the  case 
of  stings  of  insects,  or  impacted  foreign  bodies,  the  inflam- 
mation may  be  of  a  more  local  character.  Pain  may  be 
referred  to  a  particular  point  either  behind  or  in  front, 
above  or  below,  according  to  the  locality  of  the  mischief,  and 
it  may  be  similarly  localised  in  any  attempt  at  swallowing. 

ProguosiB. — In  the  case  of  stings  of  insects,  the  cases 
reported  are  too  few  to  admit  of  any  certain  statement.  It 
is  probable,  however,  that  the  effect  of  a  sting  in  any  case 
will  vary  in  the  oesophagus,  just  as  much  as  it  does  when 
the  skin  is  the  seat  of  the  lesion.  Since  in  the  latter  case 
it  is  rarely  of  any  moment,  it  may  be  assumed  that  no 
serious  result  will  ensue  when  the  gullet  is  attacked.  As 
regards  (esophagitis  due  to  the  other  traumatic  causes 
named,  the  danger  lies  not  so  much  in  the  acute  condition 
of  the  part  itself  at  the  time  as  in  the  after  effects.  If  the 
acute  inflammation  leads  to  ulceration,  then  all  the  troubles 
connected  with  a  traumatic  stricture  of  the  canal  must  be 
expected. 

Treatment* — Little  or  nothing  can  be  done  as  regards 
the  part  itself.  Rest  being  the  object  required,  nutrition 
should  be  effected  as  long  as  possible  by  nutrient  enema ta. 
A  little  ice  may  be  given  to  relieve  any  dry  or  paiched 
feeling  of  the  mouth.  Any  pain  or  anxiety  may  be  over- 
come by  subcutaneous  injections  of  morphia. 

Acute  idiopathic  cesophasitiB. — To  the  late  Sir 
Morell  Mackenzie  belongs  the  credit  in  this  country  of 
drawing  attention  to  a  well-deflned,  though  apparently 
excessively  rare,  foim  of  cesophagitis. 

Sjrmptoms. — One  of  the  most  marked  symptoms  is  pain 
in  the  act  of  deglutition,  which  is  frequently  of  a  severe 
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burning  or  tearing  character.  Pain  of  a  dull  aching  kind 
is  also  often  felt  deep  in  the  neck  and  chest.  Tenderness 
is  complained  of  on  external  palpation  of  the  oesophagus; 
and  any  movement  of  the  neck,  or  even  the  movement 
involved  in  speaking,  sometimes  augments  the  patient's 
suffering.  Feverish  symptoms  exist.  The  patient  com- 
plains of  dryness  of  the  mouth  and  thirst,  notwithstanding 
the  constant  expectoration  of  frothy  mucus.  Delirium 
is  sometimes  present.  Should  the  inilammation  proceed 
to  ulceration,  the  expectoration  may  become  tinged  with 
blood.  The  formation  of  an  abscess  may  be  indicated  by 
rigours  and  the  augmentation  of  the  patient's  symptoms. 

Diagnosis. — While  the  extreme  difficulty  and  pain  in 
swallowing  will  prove  positive  factors  in  localising  the 
disease,  the  absence  of  certain  other  symptoms  will  more 
largely  assist  in  determining  the  diagnosis.  Thus,  the 
exclusion  of  any  mischief  connected  with  the  pharynx  or 
the  air  passages;  the  absence  of  symptoms  suggestive  of 
hydrophobia,  as  general  hypersBsthesia,  paroxysms  of 
asphyxia,  and  mental  aberration ;  the  non-existence  of 
pericarditis,  which  either  through  pain  or  pressiu^  might 
mislead. 

Prognosis. — In  most  cases  the  prognosis  appears  to  have 
been  favourable.  In  Mackenzie's  five  cases  all  did  well. 
Ulceration  may  take  place  and  abscess  may  form.  Gran- 
grene  also  has  occurred,  but  it  must  be  considered  an 
extremely  rare  sequel. 

Treatment* — Little  further  need  be  stated  than  has 
already  been  said  in  the  treatment  of  acute  traumatic 
oesophagitis.  Warm  fomentations  will,  when  applied  to 
the  neck,  sometimes  afford  relief.  Placing  the  feet  in  hot 
water  may  be  tried  with  advantage.  Belladonna  plasters 
applied  to  the  back,  or  the  liniment  rubbed  into  the  skin, 
will  relieve  pain.  In  four  out  of  Mackenzie's  five  patients 
subcutaneous  injections  of  morphia  were  administered  with 
good  effect. 

Ssophagitis  of  children. — The  form  of  oesophagitis 
here  referred  to  occurs  in  children  usually  under  two  years  of 
age,  and  most  frequently  within  the  earlier  months  of 
infantile  life. 

The  cause  of  the  complaint,  so  far  as  ascertained,  appears 
to  be  bad  feeding.     Infants  have  been  fed  on  artificial  food, 
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such  as  '  sweetened  gum- water  and  milk  and  water '  given 
too  hot,  or  the  mother  or  nurse  has  sore  nipples  or  a 
defective  quality  of  milk. 

Symptonui. — ^The  first  and  foremost  symptom  appears 
to  be  '  an  antipathy  to  food,  and  when  food  is  taken  lach- 
rymation  takes  place.'  This  latter  symptom  is  deemed 
almost  pathognomonic.  Further,  any  attempt  to  swallow 
being  accompanied  with  pain,  the  child  cries  and  ceases  to 
suck;  and  any  food  which  may  have  been  swallowed  is 
promptly  thrown  up,  frequently  before  it  has  had  time  to 
reach  the  stomach.  Pressure  on  the  oesophagus  through 
the  neck  may  cause  pain.  The  child  frequently  suffers 
from  diarrhoea,  and  is  in  all  general  respects  very  ill. 
Sometimes  collapse  becomes  a  prominent  feature,  at  other 
times  convulsions. 

Diafinosis. — The  condition  is  not  one  always  easy  of 
diagnosis.  The  rapid  vomiting  after  deglutition  may 
suggest  some  congenital  malformation  of  the  canal,  or  some 
cerebral  mischief ;  and  the  diarrhoea,  which  is  a  frequent 
accompaniment,  may  indicate  gastro-intestinal  disturlmnce. 
In  vomiting,  however,  the  result  of  malformation,  ''all  the 
milk  is  ejected,  and  paroxysms  of  suffocation  are  brought 
on  by  attempts  to  swallow  "  (Mackenzie).  Again,  in  vomit- 
ing due  to  gastric  disturbances  the  act  is  usually  accompanied 
with  nausea,  and  in  vomiting  due  to  cerebral  irritation  the 
food  is  not  so  powerfully  ejected  (Bruce). 

Prognosis. — Judging  from  the  cases  reported,  the  disease 
appears  a  very  fatal  one,  causing  death  either  by  inanition, 
or  more  directly  through  the  disease  itself. 

Treatment* — No  endeavour  should  be  made  to  force  the 
child  to  take  fluid  by  the  mouth.  The  best  treatment  is  to 
give  injections  per  rectwm  of  milk  and  broth.  This  should 
be  done  every  three  hours.  The  child's  neck  should  be 
wrapped  round  with  warm  fomentations.  Before  attempting 
to  resume  administration  by  the  mouth,  attention  should  be 
directed  to  the  mother's  nipples,  or  if  the  child  has  been 
artificially  fed,  to  the  food  and  the  mechanical  means  used 
for  its  administration. 

Membranons  or  pellicnlar  cesophagitis. — The  for- 
mation of  membrane  within  the  oesophagus  may  be  due  to 
diphtheria,  the  swallowing  of  boiling  water,  or  other  more 
obscure  causes.     In  the  case  of  diphtheria  the  membrane  is 
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usually  an  extension  from  the  pharynx,  the  disease  is  of  a 
severe  and  extensive  type,  and  any  oesophageal  symptomB 
are  usually  masked  by  those  arising  from  the  involvement 
of  other  parts.  As  a  rule  the  existence  of  a  diphtheric 
membrane  in  the  oesophagus  may  be  said  to  be  a  purely 
post-mortem  revelation.  Few,  if  any,  authenticated  cases 
are  on  record  of  recovery. 

With  regard  to  membranes  or  pellicles  which  form  in  the 
oesophagus  as  the  result  of  drinking  boiling  water,  Wilks 
and  Moxon  mention  having  seen  two  such  cases.  It  would 
appear  that  cases  arising  from  this  cause  are  of  little  more 
than  pathological  interest,  for  death  usually  results  from 
the  injury  simulteoieously  inflicted  upon  the  fauces  and 
larynx. 

Aphthous  cesophagitis. — As  an  aiiection  of  itself 
thrush  of  the  oesophagus  rarely,  if  ever,  occurs.  When  the 
gullet  is  attacked  it  is  almost  always  in  association  with  a 
similar  condition  of  the  mouth  or  pharynx,  more  frequently 
the  combination  is  with  the  mouth  and  the  oesophagus.  The 
diagnosis  of  involvement  of  the  gullet  depends  almost 
entirely  upon  the  difficulty  of  swallowing,  occasionally 
accompanied  with  vomiting.  The  disease  usually  attacks 
infants,  and  but  rarely  leads  to  a  fatal  issue. 

Chronic  cesophagitis. — Although  a  rare  affection, 
chronic  inflammation  of  the  oesophagus  is  occasionally  met 
with.  It  is  usually  the  result  of  some  prolonged  irritation  of 
the  lining  membrane  of  the  canal,  either  from  continuous  and 
frequent  indulgence  in  ardent  spirits  or  a  similar  habit  of 
taking  foods  too  hot  or  too  irritant.  It  is  said  also  to 
follow  upon  some  traumatic  abrasion  of  the  wall,  and  as  a 
sequel  to  acute  oesophagitis.  A  certain  degree  of  inflamma- 
tion is  co-existent  with  syphilitic  ulceration  and  carcinoma, 
and  is  the  result  not  unfrequently  of  some  organic  obstruc- 
tion. It  is,  however,  as  an  unassociated  disease  that  it  is 
dealt  with  here. 

Symptoms.— The  inflammation  being  slow  in  its  progress, 
the  symptoms  are  insidious,  and  at  flrst  somewhat  obscure. 
Later,  however,  dysphagia  manifests  itself,  accompanied 
frequently  with  pain,  at  an  early  stage,  only  when  swallow- 
ing solids,  but  later  when  taking  fluids.  As  in  the  acute 
form  of  the  disease,  there  is  an  increase  in  the  expectoration 
of   frothy  mucus,  only  to  a   much   less   extent.     In  any 
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attempt  at  deglutition,  auscultation  of  the  oesophagus  may 
reveal  a  delayed  progress  of  the  bolus  downwards,  accom- 
panied with  "  a  loud  harsh  noise  if  the  surface  of  the  mucous 
membrane  be  roughened"  (Mackenzie).  The  existence  of 
the  dysphagia  may  lead  the  surgeon  to  pass  a  bougie,  when 
it  will  be  found  to  be  obstructed  in  its  course.  Such  instru- 
mentation, however,  should  be  avoided  if  possible,  especially 
when  the  symptoms  are  sufficiently  clear  to  indicate  the 
true  nature  of  the  affection.  The  passage  of  a  bougie  only 
tends  further  to  irritate  the  mucous  membrane,  give  pain, 
and  often  cause  some  bleeding. 

Diagnosis. — The  disease  may  be  mistaken  for  spasm  of 
the  oesophagus;  for  some  laryngeal  disease;  or  for  com- 
mencing carcinoma.  In  the  case  of  spasm  of  the  oesophagus 
the  affection  is  transitory,  the  difficulty  of  deglutition  being 
both  sudden  in  its  onset  and  in  its  disappearance.  From 
laryngeal  disease  about  the  orifice  of  the  larynx  giving  rise 
to  dysphagia,  the  laryngoscope  will  show  the  absence  of  any 
inflammatory  mischief  in  these  parts.  While  from  carcinoma 
the  age  of  the  patient  may  lend  some  assistance ;  but  the 
subsequent  course  of  malignant  disease  will  soon  exclude 
any  possible  mistake. 

Prognosis. — With  proper  treatment  these  cases  rapidly 
improve  and  get  well ;  but  recurrence  is  frequent. 

Treatment. — ^The  cause  being  some  irritant,  the  treat- 
ment consists,  in  the  first  place,  in  removing  such  source  of 
irritation,  and  keeping  the  part  as  much  as  possible  at  rest. 
This  is  best  accomplished  by  a  careful  regimen,  by  which 
everything  of  an  irritant  nature  is  forbidden,  while  simple 
bland  foods  are  alone  permitted.  Internal  administrations 
are  of  little  good.  If  pain  exists  it  may  be  relieved  by  the 
application  of  a  blister,  a  mustard  poultice,  or  a  hot  fomen- 
tation. Hypodermic  injections  of  morphia  may  also  be 
resorted  to. 

Phlegmonous  cesophagitis  and  Submucous  oeso- 
phageal  abscesses. — Under  the  heading  of  Phlegmon  of 
the  CEsophagus,  Puech  reports  the  case  of  a  man  who 
swallowed  a  tablespoonf  ul  of  a  solution  of  caustic  potash  and 
soda.  At  the  end  of  eight  days  he  vomited  a  long  tubular  cast 
in  two  portions,  one  measuring  twenty-four  centimetres  in 
length,  and  the  other,  triangular  in  shape  from  the  mucous 
membrane  of  the  stomach,   measuring  twenty-two  milli- 
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metres.  The  man  died,  but  no  autopsy  was  made.  The 
author  believes  that  a  veritable  phlegmon  was  produced. 
It  may  be  a  question  whether,  as  a  matter  of  classification^ 
this  case  should  not  occur  as  illusti-ative  of  what  has  been 
described  as  membranous  oesophagitis.  In  many,  if  not  in 
all  respects,  it  resembles  the  cases  included  under  that 
heading. 

The  conditions  in  this  class  of  oesophageal  inflammation 
are,  however,  of  little  clinical  significance,  and  have  an  in- 
terest more  for  the  pathologist  than  the  surgeon.  I  merely 
allude  to  them  in  order  to  complete  the  list  of  the  various  in> 
flammatory  afiections  to  which  the  oesophagus  is  subject.  To 
this  end  must  also  be  mentioned  Catarrhal  and  FoUicular 
cesophai^itlay  both  affections  which  have  been  described  as 
attacking  solely  the  mucous  membrane.  Croupovs  oeso- 
phagitis consists  in  an  infiltration  of  the  submucous  and 
muscuhir  coats  with  pus,  while  the  mucous  membrane 
remains  intact. 


CHAPTER  V. 


ULCER.       VARICOSE    VEINS.       SYPHILIS.       TUBERCULOSIS. 

ACTINOMYCOSIS. 

Ulcer. — Several  cases  of  simple  chronic  ulcer  of  the  oeso> 
phagus  have  now  been  recorded,  and  no  doubt  can  longer  be 
entertained  of  the  occasional  occurrence  of  an  ulcer  in  this 
region  similar  in  all  respects  to  that  more  commonly  met 
with  in  the  stomach  (see  Fig.  6).  Ulceration  may  occur  in 
the  course  of  the  affections  already  described,  for  instance, 
as  a  sequel  to  the  impaction  of  a  foreign  body,  or  in  the 
course  of  some  acute  inflammatory  affection  of  the  canal. 
Stricture  resulting  from  any  cause  gives  rise  to  ulceration 
of  that  part  of  the  gullet  immediately  above  the  obstruction. 
Syphilis,  malignant  disease,  tuberculosis,  and  many  of  the 
acute  exanthemata  attacking  any  part  of  the  canal  may 
lead  to  ulceration.  A  form  of  ulceration  arising  from 
gastric  solution  and  leading  to  rupture  has  been  previously 
referred  to  (see  page  7). 


ULCER.  S3 

,     _  .  —The  occurrenoe  of  ulceratioa  cao  often  onl^ 

be  Biupected,  and  in  some  cases  not  until  perforation  takes 
pUca     Again,  it  may  be  said  that  the  existence  of  ulcera- 
tioii  is  more  frequently  a  poet-mortein  revelation  than  a 
dinical  observation.     Where  there  are  diseases  existing  in 
which   it    ia    known    that 
ulceration  may  take  place, 
tile  appeai^nce  of  blood  in 
the  Bpatum  and  the  locali- 
ntion  of  pain  in  some  pflr- 
ticular  spot  during  deglu- 
tition may  lead  to  a  correct 
diagnosis. 

ProsBOsis Ulcers, 

from  whatever  cause,  may 
lead  to  perforation.  Such 
perforations  are  more  fre- 
quent in  caranoma  of  the 
•xeophaguB ;  these  will  be 
more  extensively  referred 
to  under  the  diacuaaion  of 
that  disease.  The  aimple 
ulcer  oorresponding  to  that 
found  in  the  stomach  may 
lead  to  perforation.  In  the 
case  figut«d  the  bronchus 
waH  opened  into.  As  to 
the  results  which  may  ac- 
crue from  the  healing  of 
tn  ulcer,  these  will  depend 
upon  the  depth  and  super- 
ficial extent  to  which  ul- 
ceration ha«  taken  place.  Where  there  has  been  much 
destruction  of  the  wall  there  will  be  a  correspondingly 
larger  formation  of  cicatricial  tissue,  and  this  must  lead  to 
narrowing  of  the  calibre  of  the  canal. 

Treatmeiit. — An  ulcer  in  the  ceaophagus  must  be  treated 
on  the  same  broad  principles  which  characterise  the  treat- 
ment of  ulcers  in  the  stomach  and  elsewhere.  Best  alone 
is  needed,  and  if  for  any  purpose  it  is  necessary  to  pass  a 
bougie  or  a  tube,  this  must  be  done  with  great  care.  As 
long  as  it  is  possible  to  keep  ap  the  patient's  strength  by 


Fig.  6.— Simple  Perforaling  Uleer 
of  ihe  CEsopha^s.  The  Main  Bron- 
chus of  the  Left  Lung  was  penetrated, 
(Coats.) 


84  THE  (ESOPHAGUS. 

nutrient  enemata,  nothing  except  a  little  ioe,  or  a  little 
bland  fluid  of  some  kind,  should  be  given  by  the  mouth. 
It  Lb  not  merely  the  passage  of  substances  over  the  surface 
of  the  ulcer  which  must  be  considered,  but  the  disturbing 
effect  of  the  muscular  contraction  caused  by  deglutition. 

Varicose  yeiiiB* — ^The  existence  of  varix  or  phlebectasis 
in  the  cesophagus  is  not  an  infrequent  occurrence.  Thus 
Morell  Mackenzie,  in  the  examination  of  eighteen  gullets 
taken  at  random,  found  more  of  less  dilatation  in  seven  and 
distinct  varix  in  two.  Frequent,  however,  as  would  seem 
to  be  the  existence  of  some  degree  of  this  condition,  it  is 
rarely  that  symptoms  indicative  of  it  arise.  It  has  recently 
been  shown  by  G.  A.  Blume,  of  Gopenhagen,  who  injected 
the  oesophageal  vessels,  that  the  submucous  veins  empty  into 
the  coronary  vein  of  the  stomach,  while  the  perioBSophageal 
veins  communicate  with  the  diaphragmatic  and  azygos 
veins.  Obstruction  therefore  occurring  in  the  liver,  as  irom 
cirrhosis  or  senile  atrophy,  gives  rise  to  a  dilatation  of  the 
submucous  veins ;  and  these  being  connected  with  the  peri- 
<esophagea],  an  increased  vascular  connection  is  formed 
between  the  portal  vein  and  the  vena  cava.  Such  increased 
connection  between  these  two  large  veins  is  said  to  retard 
for  a  time  the  progress  of  ascites  in  cases  of  cirrhosis,  but 
the  dilatation  of  the  veins  so  occasioned  renders  them  liable 
to  rupture,  and  thus  to  become  the  cause  of  hsematemesis. 

It  is  possible  that  in  some  instances  the  varicose  condition 
of  the  veins  is  congenital. 

The  position  of  the  affected  veins  may  be  above,  below,  or 
at  any  intermediate  place  in  the  gullet.  In  obstructive 
disease  of  the  liver  they  appear  more  frequently  at  the  lower 
end  ;  while  in  old  age,  when  varices  are  prone  to  form  in 
various  regions,  they  are  found  more  at  the  upper  part. 

Symptoms  and  diagnosis. — The  recorded  instances  of 
uncomplicated  cases  of  varix  are  far  too  few  to  admit  of  any 
special  symptoms  being  stated  that  might  be  termed  patho- 
gnomonic of  the  complaint.  When  hiemorrhage  results 
from  varix,  in  which  the  latter  condition  is  dependent  upon 
some  obstructive  influence  working  on  the  portal  circulation 
through  the  liver,  it  is  all  but  impossible  to  say  whether  the 
blood  is  from  the  stomach  or  the  gullet.  Blume  affirms 
that  when  the  haemorrhage  is  due  to  a  rupture  of  the  vari- 
cose veins,  the  blood  is  ordinarily  expelled  by  a  sort  of 
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regurgitatioii  without  vomiting.  In  cases  of  varix  ooouning 
at  the  middle  and  upper  part  of  the  ceaophagus,  Mackenzie 
asserts  the  possibility  of  establishing  a  diagnosis  by  means 
of  the  cesopbagosoope,  and  in  one  of  his  own  recorded  cases 
he  was  enabled  to  do  so.  In  the  abseooe  of  any  other 
symptoms  suggestive  of  disease  of  the  liver,  the  cause  of  the 
hemorrhage  might  be  suspected  to  be  in  the  cBSophagus. 
Here  again,  however,  the  diagnosis  would  more  likely  be 
that  of  gastric  ulcer,  and  it  would  be  difficult  to  distinguish 
between  the  two  complaints.  The  hnmorrhage  from  a  rup- 
tured vein  may  be  sufficiently  copious  to  cause  death. 

Treatment. — Where  there  is  reason  to  suspect  that  blood 
is  coming  from  varioose  veins  of  the  CBsophagus,  the  treat- 
ment will  be  in  all  respects  such  as  would  be  adopted  in  the 
case  of  gastric  ulcer.  Cold  may  be  applied  externally  either 
to  the  sternum  and  epigastrium  or  to  the  back.  Ice  may 
be  sucked,  or  ajstringents  may  be  administered.  Zenker 
advises  tincture  of  the  perohloride  of  iron  in  doses  of  five  to 
ten  drops.  Mackenzie  prescribes  a  mixture  of  tannic  and 
gallic  acids.  Nutrient  enemata  should  take  the  place  of 
food  by  the  mouth  so  long  as  the  tendency  to  haemorrhage 
exists ;  but  when  bleeding  seems  to  have  ceased  iced  milk 
may  be  given,  and  a  milk  diet  maintained  for  some  time. 

SypUluu — The  lining  membrane  of  the  oesophagus,  like 
the  sldn  and  mucous  membrane  elsewhere,  is  liable  to  be 
attacked  by  some  form  of  syphilitic  inflammation.  This  is, 
however,  a  rare  complication  of  both  the  hereditary  and 
acquired  forms  of  the  disease.  Pathologically  considered, 
the  lesion  is  mostly  some  form  of  ulceration,  either  super- 
ficial where  the  mucous  membrane  is  first  involved,  or  deep 
where  the  primary  source  has  been  a  gumma.  The  result 
ID  both  cases  is  the  same ;  healing  usually  takes  place,  and 
the  cicatrix  formed  may  or  may  not  give  rise  to  stricture  of 
the  canal  according  to  the  depth  and  extent  of  the  original 
l«Aon.  Syphilis  is  sometimes  the  cause  of  oesophageal  para- 
lysis ;  but  in  such  cases  the  lesion  is  primarily  connected 
with  the  nervous  system,  and  the  gullet  thus  secondarily 
involved. 

Symptoms. — 'The  chief  symptom  is  that  of  dysphagia, 
onnparatively  slight  at  first,  but  gradually  increasing  as  the 
canal  becomes  narrowed.  During  the  active  stages  of  ulcera- 
tion some  slight  haemorrhage  may  exist  and  localised  pain 
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be  complained  of.  The  various  symptoms  arising  from 
stricture  due  to  this  disease  will  be  more  fully  discussed  in 
the  chapter  dealing  with  cicatricial  stenosis. 

Diagnosis. — ^There  will  be  little  difficulty  in  deciding  that 
the  symptoms  of  obstruction  are  due  to  some  organic  lesion, 
but  it  will  not  be  so  easy  to  determine  whether  or  not 
the  exciting  cause  is  syphilis.  There  is  nothing  special  in 
the  symptoms  to  distinguish  them  from  those  dependent 
upon  ulceration  or  stricture  due  to  other  causes,  and  the 
diagnosis — almost  always  conjectural — must  be  baaed  on 
the  existence  or  pre-existence  of  syphilitic  manifestations 
elsewhere. 

Treatment. — The  usual  specific  remedies  will  be  called 
for,  especially  iodide  of  potassium ;  for  the  disease,  when  it 
comes  under  treatment,  is  usually  in  its  later  or  tertiary 
stage  than  in  the  earlier.  In  addition  nourishment  must 
be  admioistered  on  the  principle  of  giving  rest  to  the 
part,  and  on  the  general  lines  before  laid  down  in  all  cases 
of  ulceration.  The  treatment  of  strict  are  will  be  dealt  with 
later. 

Tnbercnlosis. — There  is  little  to  be  said  about  this 
disease.  As  a  primary  affection  there  appear  to  be  no  really 
authenticated  recorded  instances.  The  oesophagus  is  some 
times  secondarily  involved  in  tubercular  processes  taking 
place  elsewhere.  The  most  frequent  method  of  involvement 
is  by  extension  from  a  tuberculous  gland,  which  gradually 
eats  its  way  into  the  oesophagus  and  so  infects  it.  Another 
mode  of  invasion  is  directly  from  the  larynx.  A  third 
source  of  infection  arises  from  inoculation  of  a  part  of  the 
canal — previously  injured  by  swallowing  some  caustic 
fluid — by  swallowing  tubercular  sputum  in  cases  of  pul- 
monary phthisis.  A  fourth  kind  of  involvement  is  where 
the  disease  of  the  oesophagus  is  a  part  of  a  general  miliary 
tuberculosis. 

The  disease  cannot  be  said  to  have  any  special  surgical 
interest,  and  indeed  its  existence  as  yet  has  been  little  else 
than  a  pathological  curiosity.  Why  the  oesophagus  should 
be  so  exempt  from  infection  it  is  not  easy  to  say,  unless 
it  be,  as  suggested  by  Weichselbaum,  that  the  virus, 
which  may  attack  other  parts  of  the  alimentary  canal, 
passes  too  rapidly  down  the  oesophagus  to  seize  upon  its 
walls. 
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Actlnomy costs. — A  few  cases  have  been  recorded  of 
this  disease,  both  primaiy  in  its  origin  in  the  gullet  and 
secondary  by  invasion  from  the  mouth.  The  infection  of 
the  part  is  supposed  to  be  by  some  foreign  body,  such  as 
an  ear  of  corn  itself  carrying  the  infecting  micro-organism. 
As  in  other  parts  of  the  body,  the  tendency  of  the  disease 
is  to  progress,  invade  other  organs  or  tissues,  and  produce 
thereby  symptoms  characteristic  of  the  parts  involved. 
While  the  disease  usually  runs  a  fatal  course,  some  good 
may  be  effected  by  the  administration  of  large  doses  of 
iodide  of  potassium,  and  the  surgical  treatment  of  abscesses, 
fistube,  &c.  The  dysphagia  and  pain  which  accompany 
the  advance  of  ulceration  in  the  gullet  must  be  treated  on 
the  usual  lines. 


CHAPTER  VI. 


TUMOURS  :      INNOCENT PAPILLOMA.       CYSTS.       FIBROMA. 

ADENOMA.       MYXOMA.       MYOMA.       LIPOMA. 

Vabious  kinds  of  benign  tumours,  as  pathologically  under- 
stood, have  from  time  to  time  been  found  attached  to  the 
inner  wall  of  the  oesophagus.  Occurring,  however,  in  what- 
ever form,  they  are  but  rarely  met  with,  and  still  more 
rarely  diagnosed.  Although  innocent  structurally,  they 
have  in  some  cases,  from  the  special  nature  of  the  region 
attacked,  given  rise  to  severe  symptoms,  ending  fatally.  It 
would  seem,  however,  that  in  not  a  few  cases  there  are  no 
symptoms  at  all,  and  quite  accidentally  tumours  have  been 
discovered  after  death.  As  in  malignant  tumours,  these 
benign  growths  are  found  more  frequently  in  men  than  in 
women,  and  for  this  reason  it  has  been  assumed  that  irrita- 
tion, caused  mostly  through  the  consumption  of  alcohol,  is 
the  exciting  cause  of  some  topical  development. 

The  benign  growths  which  have  been  found  in  the 
cesophagus  are  warts  or  papiliomata,  cysts,  fibromata, 
adenomata,  myxomata,  and  myomata.  Some  authors  add 
also  lipomata ;  but  while  instances  are  recorded  illustrative  of 
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each  of  the  former  growthfi,  there  appears  no  authentic 
reference  to  a  case  of  the  latter. 

Warts  or  Papillomata. — These  growths  appear  to  be 
hypertrophied  papilln  of  the  mucous  membrane,  covered  with 
additional  layers  of  epithelium.  They  may  be  said  to 
resemble  warts  on  the  skin,  and,  like  them,  may  be  simple 
or  multiple.  They  may  exist  in  any  part  of  the  canal,  and 
are  sometimes  sprinkled  over  its  entire  length.  They  are 
found  usually  in  elderly  people,  and  are  unaccompanied  by 
any  special  symptoms. 

OjwtB* — In  most  cases  these  are  simple  retention  cysts 
arising  in  connection  with  the  mucous  follicles.  When  of 
such  a  nature  they  are  not  usually  large,  rarely  exceeding 
in  size  a  pea,  and  do  not  number  more  than  one  or  two. 
They  contain  viscid  mucus.  Instances  of  much  larger  cysts 
than  these  have  been  recorded. 

Fibromata,  Adenomata,  Myzomata,  and  Myo* 
mata* — These  growths  constitute  relatively  the  most  fre- 
quently met  with  forms  of  benign  tumours.  They  usually 
occur  as  polypi  attached  by  a  distinct  neck  or  constricted 
base  to  any  part  of  the  wall  of  the  gullet,  although  the 
region  of  the  cricoid  cartilage  is  perhaps  the  most  usual  spot. 
In  size  they  vary  considerably,  being  as  a  rule  much  greater 
in  length  than  breadth. 

Symptoms* — With  so  few  recorded  cases  and  with  such 
inconstancy  in  the  symptoms  presented,  it  is  not  possible  to 
indicate  any  features  which  may  be  said  to  be  geneially 
characteristic  of  polypus  of  the  gullet.  Dysphagia,  which 
would  naturally  be  the  most  likely  symptom  to  exist,  is 
often  absent,  and  that  too  in  some  of  the  most  marked 
cases.  When  the  polypus  moves  freely  by  a  long  pedicle,  it 
may,  by  coughing  or  retching,  be  brought  up  to  the  back 
of  the  throat  or  into  the  mouth. 

Treatment.  —The  removal  of  the  polypus  is  the  only 
object  to  be  aimed  at,  and  this  has  been  effected  in  some  cases 
accidentally,  and  in  others  by  similar  simple  methods  to  those 
used  in  the  case  of  nasal  polypi.  When  the  pedicle  is  long 
and  the  patient  made  to  cough  or  retch  it  may  be  seen  at  the 
back  of  the  throat  and  can  then  be  easily  caught  by  a  pair  of 
forceps  and.either  twisted  off  or  removed  by  an  ecraseur.  In 
other  cases  the  polypus  may  be  extracted  by  withdrawing  an 
expanded   parasol   bougie.     In  whatever   way  removed,  a 
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little  lueniorrbage  usually  follows  the  detachment  of  the 
growth,  but  this  soon  subsides,  and  after  a  few  days  of  pain- 
ful deglutition,  variable  in  degree,  the  patient  makes  a  com- 
plete rsooverj. 


CHAPTER  VII. 

TUMOtTKS:    MALIGNANT — CABCINOMA   AND    SAHCOMA. 

Carcinoma. — £tiology. — Whatever  may  be  the  real 
incentive  to  the  commencement  of  the  disease,  it  is  usual, 
with  our  present  knowledge,  to  ascribe  its  origin  to  a  pre- 
disposition of  the  tissues,  incited  to  undergo  these  special 
changes  by  some  mechanical  injury  to  the  particular  part. 

Statistics  leave  little  doubt  that  the  disease  is  far  more 
frequent  in  men  than  in  women  ;  thus  in  100  cases  collected 
by  Morell  Mackenzie  the  disease  was  found  71  times  in  men 
and  29  in  women.  The  age  at  which  it  most  frequently 
appears  is  from  50  to  60  years.  The  decades  immediately 
before  and  after  this  show  equal  frequency,  and  in  both 
cases  but  slightly  numerically  less.  Before  20  years  and 
after  80  years  the  oesophagus  is  rarely  affected. 

Pathology. — ^No  portion  of  the  oesophagus  is  exempt  from 
invasion.  From  its  commencement  to  its  termination  carci- 
noma has  attacked  any  region,  and  any  part  of  that  region. 
Various  portions  of  the  tract  have  been  singled  out  as  more 
frequently  involved  than  others,  but  the  want  of  uniformity 
in  the  results  obtained  by  different  statisticians  renders  it 
almost  impossible  to  indicate  one  part  more  than  another  as 
being  specially  prone  to  the  disease.  Butlin  is  probably 
right  in  giving  the  central  portion  of  the  canal  as  that  least 
often  affected. 

From  the  nature  of  the  circumstances,  as  regards  the  seat 
of  the  disease,  and  its  insidious  onset,  it  is  not  possible  to 
know  what  are  the  first  pathological  manifestations  of  the 
growth.  It  can  only  be  assumed  that  its  origin  will  be  much 
the  same  as  where  carcinoma  arises  on  some  visible  surface. 
Thus  it  may  commence  as  a  small  papilloma  or  warty  growth. 
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as  a  surface  plaque  or  a  deeper-seated  induration,  as  a  fissure, 
abrasion,  or  slight  ulceration;  but  in  whatever  way  the 
disease  first  mioiifests  itself,  sooner  or  later  growth  and 
ulceration  become  the  prominent  pathological  processes,  and 
we  finally  have  all  those  later  appearances  with  which  we  are 
familiar  in  the  post-mortem  room. 

It  must  be  remembered  that  in  dealing  with  carcinoma, 
wherever  it  is  found,  three  pathological  processes  are  at 
work :  growth,  destruction,  and  contraction.  The  growth 
as  seen  in  the  region  under  discussion  manifests  itself  at  the 
advancing  part  of  the  disease — that  is  to  say,  it  forms 
prominent  edges  to  the  ulcerating  surface,  and  indurates  the 
neighbouring  tissues  by  infiltration.  Destruction  is  seen 
towards  the  central  part  of  the  disease,  where  the  process 
may  either  be  molecular  disintegration  or  the  separation  of 
large  sloughs.  This  process  in  its  progress  rapidly  leads  to 
the  destruction  of  parts  beyond  that  of  the  region  attacked. 
Thus  the  oesophagus  is  perforated  and  any  neighbouring 
cavity  or  structure  opened  into.  The  process  of  contraction 
consists  in  the  development  of  fibrous  tissue  both  within  and 
without  the  tumour  tissue  proper.  The  shrinking  of  the 
fibrous  stroma  of  the  growth,  as  also  of  that  developed  as 
the  result  of  inflammatory  irritation,  gives  rise  to  the 
narrowing  of  the  canal ;  and  this,  together  with  the  project- 
ing masses  of  the  growth,  cause  all  those  symptoms  of  ob- 
struction which  form  the  striking  features  and  characteristics 
of  the  disease. 

The  macroscopical  appearances  of  the  diseased  part  when 
seen  on  the  post-mortem  table  are  extremely  various.  A 
typical  example  will  be  that  of  a  mass  of  growth  completely 
encircling  the  canal  for  a  variable  extent  upwards  and  down- 
wards, and  reducing  its  calibre  to  a  minimum.  Ulceration 
will  also  be  found  to  a  greater  or  lass  extent.  While  then 
it  may  be  said  to  be  the  rule  to  find  a  limited  circumferential 
contraction  and  ulceration,  numerous  cases  occur  where  the 
disease  is  both  more  limited  and  more  extensive.  Thus  the 
disease  may  extensively  invade  the  wall  of  the  canal  and  yet 
not  diminish  its  calibre.  The  growth  may  form  a  mere 
localised  projection  into  the  canal ;  at  other  times  specimens 
are  met  with  where  more  than  one  spot  seems  to  be  separately 
affected.  In  many  of  these  there  is  direct  lymphatic  con- 
nection, the  disease  travelling  along  the  lymphatic  channels 


Fig.  7.— Carcinoma  of  CEsdphaiius.  — A  fl^t  fungating  tumour 
occupies  aboul  the  lower  4I  inches  of  the  gullet.  The  mass  ends  abruptly 
"bore,  but  below  preijes  down  against  (he  wall  of  the  stomach,  but  the 
litifT  is  not  involved.  The  ring  of  whalebone,  seen  below,  indicates  the 
ardiac  orifice  ;  and  the  piece  above  a  small  perforation  which  led  to 
gangrene  or  ihe  lung.     (IV./.Af..  Gliu.) 
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and  then  developing  as  apparently  isolated  centres.  In  some 
cases  the  disease  extends  from  the  oesophagus  directly  by 
continuity  into  the  stomach  ;  or  the  stomach  may  be  infected, 
with  no  obvious  connection  between  the  two  centres  of 
disease.  How  extensive  may  be  the  invasion  of  the  disease 
is  well  illustrated  by  a  specimen  in  Guy's  Hospital  Museum, 
*' where  nearly  the  whole  length  of  the  tube  is  occupied  by  the 
disease  in  its  sloughing  stage.''  Besides  the  various  appear- 
ances presented  by  the  seat  of  the  disease  itself,  the  oesopha^ 
gus  both  above  and  below,  especially  above,  undergoes 
changes,  as  the  result  mostly  of  the  obstruction  in  its  canal. 
Thus  above  the  seat  of  disease  the  walls  of  the  gullet  may 
become  thickened  from  muscular  hypertrophy,  and  the  whole 
calibre  of  the  canal  may  be  dilated.  Extensive  dilatation  in 
malignant  disease  is,  however,  uncommon.  The  complaint 
usually  runs  a  too  rapid  course,  and  the  food  taken  is  too 
little  for  any  very  marked  dilatation  to  take  place  above  the 
obstruction. 

The  form  of  carcinoma  usually  met  with  in  the  cesophagUH 
is  the  fiat-  or  squamous-celled  epithelioma.  Ninety  per 
cent,  of  the  tumours  met  with  are,  according  to  Butlin^  of 
this  kind.  Both  forms  of  the  glandular-celled  carcinoma 
have  been  met  with — that  is,  the  scirrhous  and  medullary  ; 
an  instance  also  of  the  colloid  form  has  been  recorded.  To 
these  have  now  apparently  to  be  added  examples  of  the 
cylinder-celled  variety,  but  they  are  very  exceptional. 

In  addition  to  the  diseased  centre  itself  in  the  oesophagus, 
extension  takes  place  into  the  neighbouring  and  distant 
organs  both  by  direct  continuity  and  by  means  of  the  lym- 
phatics. Thus  by  direct  extension  of  the  growth  the  lungs 
may  be  invaded,  or  the  heart;  masses  of  tumour  may  exist 
in  the  tissue  suri^ounding  the  oesophagus,  either  in  the 
thorax  or  in  the  neck.  Secondary  nodules  may  be  found  in 
the  liver,  kidneys,  spleen,  small  intestine,  mesenteric  glands, 
bones,  and  other  organs  and  tissues.  The  lymphatic  glands 
in  the  post-medinstinal  and  deep  cervical  regions  are  those 
most  frequently  involved.  Occasionally,  however,  more  dis- 
tant glands  are  attacked.  Thus  a  case  is  recorded  where 
the  glands  in  both  axillae,  and  both  posterior  triangles  were 
enlarged.  Various  inflammatory  lesions  from  perforations 
are  sometimes  found.  These  may  take  the  form  of  an 
acute  cellulitis  or  a  localised  abscess  when  the  perfoitition 
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leadil  into  oellttlar  tissue,  or  perioarditis  or  pleurisy  if  the 
pericardial  or  pleural  oavities  are  inyaded.  When  the  bron« 
chus  or  lung  is  opened  into,  pneumonia  and  gangrene  are 
the  usual  sequels. 

Synptoiiis*— Although  not  the  usual  waj  of  describing 
the  sjrmptoms  of  the  disease,  and  taken  ezoeption  to  by 
some,  it  has  seemed  to  me  likely  to  simplify  the  discussion 
by  dividing  them  into  local  and  general. 

Looal  tymplaiM. — These  symptoms  are  connected  entirely 
with  the  tumour  within  the  canal,  and  are  among  the 
earliest  to  manifest  themselves.  Dysphagia  is  frequently 
the  first  symptom  which  indicates  the  onset  of  the  disease. 
The  patient's  attention  is  attracted  by  the  diiiiculty  in 
swallowing  certain  foods,  mostly  of  a  dry,  solid  consistency* 
This  difficulty  slowly  increases  until  it  is  found  that  unless 
the  solid  food  is  very  thoroughly  masticated  or  freely 
moistened  with  fluids  it  will  not  pass  into  the  stomach.  It 
descends  a  certain  distance,  remains  for  a  few  minutes,  and 
is  then  gulped  up.  At  a  later  stage  solids  under  any  form 
will  not  pass,  and  the  patient  finds  himself  forced  to  limit 
his  nourishment  entirely  to  fluids.  Still  later,  difficulty  is 
experienced  in  swallowing  fluids,  and  in  the  latest  sta^e 
little  or  nothing  can  be  got  to  pass  the  obstruction.  It  not 
unfrequently  happens  that  when  the  obstruction  is  at  its 
worst  a  sudden  and  marked  improvement  takes  place.  Tbi^, 
however,  is  only  temporary,  and  is  due  to  the  accidental 
removal  of  a  portion  of  the  growth,  which  for  a  time 
renders  the  canal  more  permeable. 

A  sense  of  obstruction  is  often  experienced  by  the  patient. 
He  feels  the  place  at  which  the  food  lodges,  and  is  often 
conscious — to  the  extent  sometimes  of  sufifering  pain — of  its 
slow  progress  past  the  obstruction.  At  times  a  small  amount 
of  bleeding  may  take  place  from  the  ulcer,  and  the  patient 
expectorates  blood-tinged  mucus.  As  the  obstruction  in- 
creases there  is  an  inability  to  swallow  saliva,  and  hence 
this  and  the  mucoid  secretion  from  the  oesophageal  glands 
cause  the  patient  to  expectorate  constantly,  at  first  a 
more  or  less  frothy  mucus,  but  later  a  much  more  viscid 
material. 

The  pain  experienced  is  variable  in  degree,  kind,  and 
situation ;  at  times  it  is  so  slight  that  but  little  more  than 
a  feeling  of  inconvenience  is  experienced ;  at  other  times  its 
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severity  is  marked  by  sharp,  shooting,  or  burning  sensation, 
located  behind  the  sternum,  in  the  epigastrium,  or  pos- 
teriorly between  the  shoulder  blade& 

General  symptoms. — Prominent  among  the  general  symp- 
toms is  the  progressive  and  frequently  rapid  emaciation. 
Whatever  may  be  the  amount  of  wasting  due  directly  to 
conditions  connected  with  the  growth  of  the  tumour  itself,  it 
is  largely  augmented  through  the  increasing  diminution  of 
nourishment  which  reaches  the  stomach.  This  insufficiency 
of  food  causes  at  the  earlier  stage  of  the  disease  a  feeling  of 
hunger,  but  this  soon  gives  place  to  sensations  of  faintness. 
The  stomach  also  suffers  from  the  want  of  its  ordinary 
stimulants,  and  fails  at  last  in  its  proper  digestive  function, 
so  that  not  infrequently  such  food  as  does  reach  it  remains 
for  some  time  in  an  undigested  condition.  Should  vomiting 
result  from  these  digestive  disorders,  much  pain  and  incon- 
venience are  experienced.  The  breath  frequently  becomes 
very  ofifensive,  due  in  some  cases  to  the  gastric  disturbances, 
and  in  others  to  ulceration  and  sloughing  at  the  seat  of  the 
disease.  Dryness  of  the  tongue  and  fauces,  with  trouble- 
some thirst,  are  distressing  symptoms  towards  the  close. 
The  bowels  are  constipated. 

Excluding  complications  which  will  be  referred  to  later, 
the  above  local  and  general  symptoms  may  be  taken  as 
examples  of  those  most  commonly  met  with.  It  will  be 
right,  however,  to  allude  briefly  to  a  few  modifications  of 
these  which  occasionally  present  themselves. 

The  onset  of  the  disease  may  be  quite  sudden.  Several 
cases  have  now  been  recorded  where  the  patient  while 
engaged  in  eating  his  ordinary  meal  suddenly  encountered 
difficulty  in  swallowing  a  bolus  of  food  ]  indeed  patients  have 
been  known  to  enjoy  perfect  health  up  to  the  period  of  the 
sudden  appearance  of  severe  obstruction. 

Again,  dysphagia  may  never  be  a  symptom  throughout 
the  disease,  or  only  make  its  first  appearance  when  symp- 
toms of  perforation  arise.  While  it  is  usual  for  food  to  be 
almost  immediately  ejected  after  being  swallowed,  it  is 
sometimes  delayed  in  its  return,  due  probably  to  some  dila- 
tation above  the  obstruction  where  the  food  can  temporarily 
lodge.  In  some  cases  so  little  like  the  ordinary  symptoms 
met  with  have  those  been  which  presented  themselves,  that 
a  mistaken  diagnosis  has  been  made.     In  a  case  recorded 
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bj  Smith  the  earliest  symptoms  consisted  of  hurning  pain 
in  the  stomach  of  considerable  severity,  heartburn,  water- 
brash,  and  pain  in  the  back  and  shoulders.  The  cause  was 
diagnosed  as  one  of  cancer  of  the  stomach,  but  was  subse- 
quently proved  to  be  disease  of  the  lower  third  of  the 
cesophagus.  In  a  case  also,  reported  by  Fin]a3^son,  aphonia 
was  such  a  prominent  sjrmptom  that  a  diagnosis  of  advanced 
laryngeal  phthisis  with  ulceration  was  first  formed.  The 
case  subsequently  turned  out  to  be  one  of  cancer  of  the 
oesophagus  involving  the  left  recurrent  laryngeal  nerve.  In 
another  instance  the  diagnosiB  was  chronic  gastritis. 

The  quantity  of  mucus  expectorated  varies  within  con- 
siderable limits,  several  ounces  being  sometimes  ejected. 

&(econdaiy  complicatioiui. — In  the  later  stages  of  the 
disease  symptoms  not  infrequently  arise  which  indicate 
complications  due  to  some  extension  of  the  disease  into 
neighbouring  organs  and  tissues.  Thus  dyspnoea  may  arise 
from  pressure  upon  or  invasion  of  the  trachea :  a  sudden 
violent  fit  of  coughing  arising  spontaneously  or  on  any  en- 
deavour to  swallow  fluid,  may  indicate  the  formation  of  a 
communication  between  the  oesophagus  and  the  main  air 
passages.  A  su4den  hsemorrhage  may  be  due  to  the  open- 
ing of  a  blood  vessel ;  and  here  it  may  be  remarked  that 
any  vessel,  whether  vein  or  artery,  lying  in  close  proximity 
to  the  gullet  may  be  laid  open  by  ulceration.  The  larger 
the  vessel,  the  more  copious  and  serious  will  naturally  be 
the  haemorrhage.  Involvement  of  the  recurrent  laryngeal  on 
either  side,  although  the  left  is  more  frequently  implicated, 
may  cause  some  laryngeal  irritation  with  cough,  or  complete 
paralysis  of  one  vocal  chord  with  some  aphonia.  A  rise  of 
temperature  with  other  concomitant  symptoms  of  feverish - 
ness,  should  lead  to  suspicion  of  inflammation  arising  some- 
where. This  may  be  of  the  nature  of  a  pleurisy,  a  peri- 
carditis, or  a  pneumonia,  in  which  case  the  symptoms 
distinctive  of  each  will  soon  serve  to  establish  the  diagnosis. 
A  fulness  or  hardness  in  the  neck,  with  increasing  redness  and 
tenderness  will  denote  cellulitis,  with  the  possible  formation 
of  an  acute  abscess.  When  considerable  pain  is  complained 
of,  this  may  be  due  to  secondary  deposits  in  the  bone. 

Diagnosis* — It  is  not  a  matter  of  much  difficulty  to 
diagnose  a  case  of  carcinoma  of  the  oesophagus  when  the 
patient  is  about  the  age  at  which  the  disease  most  frequently 
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appears ;  when  the  history  is  negative — 'that  is  to  say,  when 
no  explanation  is  forthcoming  to  account  for  the  onset ;  and 
when  the  symptoms  both  local  and  genetul  are  in  every  way 
characteristic  of  the  complaint.  It  is  not,  however,  aJways 
that  even  such  evidence  is  deemed  sufficient,  and  some* 
thing  further  is  done  to  establish  the  diagnosis.  Although 
the  advisability  of  attempting  to  pass  a  bougie  has  often 
been  disputed,  most  surgeons,  I  venture  to  think,  nowadays 
would  not  consider  their  investigation  of  the  case  sufficient 
without  resorting  to  that  practice.  Its  advantages  are  three- 
fold. In  the  fii'Ht  place  it  serves  to  confirm  the  suspicion 
of  some  obstruction ;  in  the  second  it  locates  the  seat  of  the 
disease ;  and  in  the  third  it  may  indicate  to  some  degree  its 
extent.  It  may  be  added  further  that  inanmueh  as,  for  all 
diagnostic  purposes,  the  utmost  gentleness  is  exercised,  any 
appearance  of  blood  after  the  operation  would  strongly 
suggest  ulceration ;  and  if  accidentally  any  fragments  oif 
tissue  should  be  dislodged,  capable  of  being  submitted 
to  the  microscope,  the  diagnosis  may  be  confirmed  beyond 
all  doubt.  It  occasionally  happens  that  the  evidence  of  an 
obstruction  elicited  by  the  passage  of  a  bougie  proves  to  be 
misleading.  Thus  it  is  by  no  means  uncommon  to  find  a  certain 
amount  of  spasm  asHOciated  with  malignant  disease,  and  when 
this  afiects  a  part  of  the  canal  not  at  the  seat  of  the  disease, 
nor  in  its  immediate  proximity,  a  false  conclusion  of  the  true 
eeat  of  the  obstruction  may  be  easily  arrived  at.  Such 
errors  in  diagnosis  have  been  reported. 

The  seat  of  the  disease  is  often  accurately  localised  by  the 
patient  himself.  He  is  conscious  of  a  certain  spot  where 
the  food  seems  to  lodge,  and  he  is  also  conscious  of  certain 
sensations  while  the  bolus  passes  the  obstruction.  Inde- 
pendently, however,  of  the  passage  of  food,  pain  is  sometimee 
felt,  and  its  seat  correctly  localises  the  focus  of  disease.  On 
the  other  hand  the  patient's  feelings  must  not  always  be 
accepted  as  accurately  settling  this  point,  for  sometimes  the 
pain  is  felt  at  a  considerable  distance  from  the  afiected  area: 
thus  it  may  be  felt  at  the  top  of  the  sternum  when  disease  is 
much  lower.  A  surer  means  of  focusing  the  locality  of  the 
mischief  is  by  auscultation  and  by  using  the  cesophagoscope. 
The  latter  is  of  most  service  when  the  disease  is  situated  in 
the  upper  part  of  the  canal,  and  the  former  for  obstruction 
anywhere  in  the  thoracic  portion.      In  auscultation,  the 
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patient  u  made  to  swallow  some  fluid,  and  the  ear  is 
applied  either  directly  or  by  means  of  the  stethoscope  to  the 
spine.  In  this  way  various  sounds  may  be  heard  indicative 
of  the  fluid  passing  through  a  constricted  canal.  Further, 
if  we  remember  tho  fact  that  the  time  occupied  by  the 
pssdage  of  fluids  into  the  stomach  is  in  the  normal  condition 
about  four  seconds,  any  increase  of  this  period  will  suggest 
obstruction.  This  method  of  examination,  however,  is  not 
so  easy  as  it  might  at  first  appear,  and  requires  considerable 
experience  except  in  the  most  striking  cases.  The  oosopha- 
gosoope  may  prove  of  more  service  than  for  the  mere  detection 
of  a  tumour ;  thus  it  may  be  possible  to  remove  a  fragment 
for  microscopic  examination.  The  possibility  of  determining 
with  any  degree  of  certainty  the  {jarticular  kind  of  tumour 
present  is  doubtful,  but  a  tolerably  correct  guess  can  often 
be  made.  Thus  the  course  run  by  a  scirrhous  carcinoma  is 
usually  much  longer  than  that  in  the  more  frequently  met 
with  epithelioma.  On  the  other  hand,  the  rarer  form  of 
medullary  cancer  runs  a  rapid  course.  Again,  any  foBtor  in 
the  breath  or  in  the  matter  removed  either  naturally  in 
vomiting  or  artificially  by  the  bougie  will  indicate  slough- 
ing of  parts. 

IMAereiitial  diasnoals. — The  distinction  between  carci' 
noma  of  the  (esophagus  and  other  diseases  simulating  it  may 
be  considered  under  two  heads.  First  where  the  disease, 
whatever  it  may  be,  unmistakably  involves  the  oesophagus  ; 
and  second,  where  it  is  located  elsewhere.  In  the  former 
instance  it  is  usually  the  condition  of  obstruction  with  its 
pathognomonic  symptom,  dysphagia,  that  most  prominently 
calk  for  consideration  and  diagnosis.  The  various  conditions 
which  may  give  rise  to  symptoms  of  obstruction  may  exist 
within  or  without  the  canal.  In  the  latter  case  the  tube  is 
pressed  upon  by  some  tumour  or  swelling,  such  as  aneurysm 
of  the  thoracic  aorta,  spinal  abcess,  malignant  disease  of 
neighbouring  parts,  <fec.  In  all  these  cases  there  is  usually 
but  little  difficulty  in  passing  a  bougie,  and  the  symptoms 
peculiar  to  each  affection  are  sufficient  of  themselves  to  indi- 
cate the  real  cause  of  the  obstruction.  Among  the  intrinsic 
afiections  of  the  canal  may  be  mentioned  stricture  arising 
either  from  traumatism,  syphilis,  chronic  ulcer,  or  some 
spasmodic  nerve  affection,  chronic  oesophagitis,  paralysis, 
and  simple  dilatation. 
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In  the  case  of  obstruction  due  either  to  a  traumatic  or  a 
syphilitic  stricture,  the  previous  history  of  the  case  in  each 
instance  will  largely  assist  in  determining  the  nature  of  the 
obstruction.  In  the  case  of  stricture  following  a  simple 
ulcer  of  the  oesophagus,  there  will  usually  be  some  history  of 
previous  hemorrhages,  taking  place  at  intervals  of  time  too 
distant  from  the  actual  onset  of  dysphagia  to  admit  of  a 
diagnosis  of  carcinoma  being  enter^ned.  In  strictures  of 
a  spasmodic  character,  there  will  usually  be  some  nerve 
element  in  the  case  to  excite  a  suspicion  as  to  its  nature,  and 
in  addition  the  passage  of  a  bougie  while  the  patient  is  under 
an  anaesthetic  will  prove  the  absence  of  any  organic  obstruct 
tion.  It  is  found  sometimes  that  hot  water  swallowed  in 
the  case  of  simple  spasm  is  at  once  ejected,  while  in  cancer 
it  is  more  likely  to  be  retained.  A  paralytic  condition  of 
the  oesophagus  giving  rise  to  dysphagia  is  uncommon,  and 
usually  found  in  those  whose  strength  is  greatly  reduced 
either  from  old  age  or  some  prolonged  exhausting  disease. 
The  bougie  passes  easily,  and  so  excludes  the  existence 
of  any  organic  obstruction.  Dysphagia  from  chronic 
cBsophagitis  is  distinguished  with  difficulty  from  that 
produced  by  carcinoma.  Occurring  about  the  same  time  of 
life  and  in  those  who  are  in  robust  health,  the  diagnosis  has 
to  rest  mostly  in  the  |A*ogress  of  the  case.  Some  assistance^ 
however,  may  be  lent  towards  making  a  diagnosis  by  the 
fact  that  in  the  inflammatory  condition  considerable  pain 
is  experienced  in  attempting  to  swallow  hot  or  irritating 
substances;  and  that  in  the  passage  of  a  bovigie  great 
discomfort,  if  not  pain,  is  complained  of.  Under  careful 
treatment  —  by  excluding  all  causes  of  irritation  —  rapid 
improvement  ensues,  and  any  further  difficulty  in  coming 
to  a  diagnosis  is  removed.  Simple  dilatation  of  the  oeso- 
phagus is  a  condition  which  usually  arises  early  in  life. 
Although  accompanied  with  vomiting  after  food,  the  ejec- 
tion does  not  usually  take  place  for  an  hour  or  two.  The  com- 
paratively easy  passage  of  a  full-sized  bougie  will  serve  to 
prove  that  the  symptoms  are  not  due  to  real  obstruction. 

Carcinoma  affecting  the  cardiac  end  of  that  organ  may 
narrow  the  orifice  of  the  oesophagus,  thr«  ugh  the  growth  of 
tumour  around  it ;  or  it  may  so  deflect  the  normal  perpen- 
dicular axis  of  the  gullet  as  to  cause  it  to  form  an  acute 
angle  with  the  stomach. 
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Carcinoma  of  the  liver  produces  in  some  cases  symptoms 
suggestive  of  obstruction  in  the  cesophagus,  and  has  been 
the  cause  of  a  mistaken  diagnosis.  (See  Spasm  of  CEso- 
phagus.) 

DisHiise  of  the  oesophagus  is  liable  to  be  masked,  by  the 
reference  of  the  symptoms  to  adjoining  organs.  The  eases 
where  these  difficulties  are  liable  to  arise  are  those  in  which 
the  symptoms  point  to  disease  either  of  the  stomach  or  of 
the  air  passages. 

In  the  case  of  symptoms  suggesting  disease  of  the  air 
passages  it  not  infrequently  happens  that  cough  is  the 
misleading  symptom,  or  aphonia,  as  in  a  case  reported  by 
Dr.  Finlayson  where  the  diagnosis  made  was  '^  advanced 
laryngeal  phthisis  with  ulceration.''  Gaucher  records  a  case 
where  the  early  symptoms  were  of  such  a  pronounced  laryn- 
geal character  that  tracheotomy  had  to  be  performed. 
Subsequently  dysphagia  and  other  symptoms  of  oesophageal 
stricture  manifested  themselves,  and  it  was  discovered  that 
the  initial  symptoms  were  due  to  an  early  involvement  of 
both  recurrent  laryngeal  nerves.  In  cases  of  supposed 
laryngeal  trouble  the  laryngoscope  will  often  assist  in 
eliminating  affection  of  that  region.  It  may  be  mentioned 
lastly  that  the  seat  of  pain  may  sometimes  prove  mislead- 
ing. In  Dr.  Finlay son's  case  abdominal  pain  was  a  most 
prominent  and  puzzling  symptom  ;  and  was  due,  as  shown 
at  the  post-mortem,  to  a  secondary  nodule  in  the  body  of 
the  twelfth  dorsal  vertebra. 

These  varied  and  exceptional  conditions  are  only  men- 
tioned in  order  to  render  the  surgeon  alive  to  the  fact  of 
their  existence,  so  that  when  somewhat  obscure  and  un- 
ax;countable  symptoms  do  arise  he  may  not  be  misled  into 
attributing  them  to  causes  which,  on  the  surface,  they 
seem  to  suggest. 

Prognosis. — In  the  majority  of  instances  death  takes 
place  from  exhaustion  within  a  year  from  the  onset  of  the 
first  symptoms.  Often  the  period  is  much  less.  In 
Mackenzie's  hundred  cases  the  average  length  of  life,  after 
^  the  first  ^symptoms  were  unmistakably  manifested,  was 
Q  teigM  mg^tihs^the  maximum  being  sixteen  months  and  the 
n^^^jjpiitn  fi^B^Weeks.  The  many  accidents  which  may 
happen  in  thelprbgress  of  the  disease  render  it  impossible 
Yt&iAi^ddfiLupoti  kny thing  but  the  merest  speculation  as  to 
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the  length  of  life.  Haemorrhage,  if  not  at  once  fatal,  must 
be  considered  as  a  grave  forerunner  of  not  very  distant 
dissolation.  Perforation  into  the  air  passage  will  cause 
death  within  a  week  or  two.  Barring  such  accidents,  life 
may  be  measured  by  the  general  physical  conditions  of  the 
patient.  Towards  the  latest  stage  of  the  disease  consider- 
able improvement  sometimes  takes  place  in  the  patient's 
ability  to  swallow.  This  is  due  to  some  dislodgment  of 
the  growth,  and  is  of  course  only  temporary  improvement. 

Where  it  is  possible  to  adopt  some  conservative  measures 
in  the  way  of  treatment,  life  may  be  considerably  prolonged. 
The  question  of  the  total  extirpation  of  the  disease  is  not 
one  which  at  present  it  is  possible  to  entertain  in  regard  to 
prognosis.  While  operations  have  been  suggested  and 
endeavours  made  for  the  excision  of  the  tumour,  whether 
located  in  the  cervical  or  the  thoracic  portion  of  the  oeso- 
phagus, nothing  is  yet  sufficiently  settled  to  enable  any 
opinion  to  be  expressed  either  for  or  against  the  pro- 
longation of  life  after  any  such  attempt. 

Treatment. — In  a  disease  which  is  practically  incurable 
the  treatment  consists  in  such  measures  as  will  most  con- 
duce to  the  prolongation  of  Ufe  and  the  relief  of  suffering. 
It  will  simplify  the  discussion  of  the  subject  to  consider  the 
treatment  of  cesophageal  carcinoma  under  the  four  stages 
into  which  the  progress  of  the  disease  may  be  divided. 
These  are, 

(1)  Early  symptoms  of  dysphagia,  but  with  ability  to 
swallow  solid  food.  (2)  Inability  to  swallow  solids,  but 
ability  to  take  fluids.  (8)  Aphagia,  or  total  inability  to 
take  fluids.  (4)  Complications  such  as  arise  from  fistulous 
communications  with  air  passages,  dec. 

(1)  With  comparatively  few  exceptions — such  as  those 
alreskdy  alluded  to,  where  the  onset  of  the  dysphagia  is 
sudden  and  severe — ^the  condition  most  frequently  met 
with  is  that  of  some  slowly  increasing  difficulty  in  degluti- 
tion. The  patient  has^  as  a  rule,  already  learnt  the  secret 
of  how  best  to  get  solids  most  easily  into  the  stomach.  If 
not  previously  mixing  well  the  solid  with  some  fluid,  he 
immediately  swallows  a  mouthful  of  fluid  after  taking  the 
soUd  "to  make  it  go.''  The  treatment  therefore  at  this 
comparatively  early  stage  of  the  disease  consists  almost 
solely  in  a  careful  selection  of  suitable  foods.     The  foods 
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must  be  of  the  most  nutritious  kind,  free  from  irritating 
properties,  and  without  such  condiments  as  pepper  and 
mustard.  They  should  also  be  of  such  a  character  and 
consistency  that  they  can  easily  mould  themselves  to  the 
narrowed  and  distorted  passage  through  which  they  have  to 
pass.  Taken  in  small  mouthf  uls,  and  either  well  masticated 
or  previously  mechanically  broken  up,  a  patient  will  fre- 
quently be  able  to  make  a  good  meal,  when  without  such 
simple  precautions  but  little  solid  food  might  be  swallowed. 
The  foods  which  will  be  found  best  to  subserve  these 
requirements  are — among  those  of  a  nitrogenous  kind — 
oysters,  boiled  or  stewed  tripe,  boiled  calves'  or  sheep's  head, 
stewed  pigs'  and  calves'  feet,  eggs,  &c. ;  and — among  those  of 
a  farinaceous  kind — porridge,  arrowroot,  boiled  sago,  ground 
rice,  &c.  Occasionally  it  will  be  found  that  cold  matenals 
are  taken  better  than  warm  or  hot.  As  the  time 
approaches  when  even  these  bland  foods  are  beginning  to 
pass  with  difficulty,  the  question  of  instrumentation  arises. 
Now  will  be  the  time  for  the  systematic  passage  of  bougies. 
Twice  a  week,  or  oftener,  a  bougie  should  be  passed.  Such 
a  practice  will  serve  to  extend  the  time  during  which  a 
patient  will  be  enabled  to  continue  taking  solid  foods. 
When,  however,  this  means  fails,  we  have  to  face  the 
second  stage,  that  of  total  inability  to  swallow  solids. 

(2)  Patients  who  are  reduced  to  depend  solely  upon  fluids 
for  nutrition  rapidly  emaciate,  and  the  question  of  treat- 
ment no  longer  turns  upon  the  kind  of  nourishment  to  be 
administered,  but  upon  certain  considerations  connected 
with  the  question  of  operative  interference. 

If  something  is  to  be  done  the  choice  lies  between  in- 
tubation and  opening  the  canal  below  the  obstruction.  My 
own  opinion  is,  that  if  gastrostomy  is  to  be  performed,  now 
and  not  later  is  the  proper  time  for  it.  The  method  which 
I  have  employed  in  my  last  three  cases,  and  which  I  will 
describe  later,  has  proved  so  advantageous  that  I  do  not 
hesitate  to  press  upon  my  patients  the  subsequent  good  to 
them  of  undergoing  the  operation  at  this  period  rather  than 
later 

If  the  surgeon  selects  intubation  it  should  be  performed, 
as  described  by  Symonds,*  in  the  following  way : 

*  Lancetf  1889,  vol.  i.  p.  622. 
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"  First  ascertain  by  a  large  bougie  the  exact  position  of  the 
stricture — i.e.,  the  number  of  inches  from  the  teeth  ;  then 
pass  the  largest  conical  bougie  possible,  and  judge  by  this 
the  size  of  the  tube  to  be  used.  Fitting  now  the  introducer  " 
(made  of  whalebone  and  enclosed  by  a  gum  elastic 
sheath),  **  mark  on  it  the  distance  to  the  stricture,  or  make 
a  knot  in  the  silk  "  (the  cords  which  are  attached  to  the 
upper  dilated  part  of  the  tube),  "  and  insert  with  the  head 
thrown  back.  When  it  has  entered  the  stricture  send  the 
tube  down  slowly,  till  arrested  by  the  funnel,  and  withdraw 
the  introducer.  The  silk  being  kept  taut,  the  tube  is 
kept  in  contact  with  the  introducer.  ...  It  is  essential  to 
avoid  hurry  and  force,  to  withdraw  at  once  if  there  be  a 
spasm,  and  to  keep  in  the  median  line.  The  silk  is  now 
tied  round  the  ear,  and  fixed  behind  by  a  piece  of  strap- 

The  time  during  which  a  tube  should  be  retained  will 
depend  upon  various  circumstances.  After  a  week  or  ten 
days  it  will  sometimes  be  found  that  the  first  tube  can  be 
removed  and  replaced  by  another  of  larger  calibre,  and  this 
process  may  be  continued  at  similar  intervals  until  the 
largest  size  is  reached.  When  a  tube  of  this  size  has  been 
kept  in  place  for  a  week  or  two,  it  may  be  removed,  and 
the  patient  allowed  to  swallow  some  solid  food,  which 
otherwise  he  is  unable  to  do.  In  the  use  of  these  short 
tubes  there  is  the  possible  danger  of  the  tube  becoming 
disconnected  from  its  cords,  either  from  the  latter  being 
severed  by  the  friction  of  the  teeth,  or  breaking  in  any 
forcible  endeavour  at  extraction.  The  narrower  the  tube 
used,  the  greater  the  care  needed  regarding  the  nature  of 
the  food  to  be  swallowed.  In  all  cases  it  must  be  of  a^ 
perfectly  fluid  character. 

It  may  be  added  here  that  some  amount  of  success  has 
been  attained  in  the  dilatation  of  malignant  stricture  by 
the  use  of  laminaria.  Senator,  of  Berlin,  has  used  this 
form  of  tent.  It  is  fixed  on  to  the  end  of  a  bougie  and 
passed  into  the  stricture,  where  it  is  left  for  half  an  hour 
or  longer.  Being  secured  by  a  piece  of  silk  it  is  easily 
withdrawn.  The  method  of  treatment  is,  however,  more 
suitable  for  non-malignant  cases,  where  it  will  be  more  fully 
referred  to. 

(3)  In  hospital  practice  it  frequently  happens  that  not  a 
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few  of  the  patients  who  present  themselves  for  admission 
are  cases  of  aphagia  or  complete  inability  to  swallow  fluids. 
In  these  instances  the  patients  are  much  emaciated,  greatly 
reduced  in  strength,  and  show  signs  of  sinking  from  star- 
vation. When  thus  first  seen  it  will  often  be  found  im- 
possible to  pass  the  smallest  bougie,  and  no  repeated 
attempts  should  be  made  for  a  day  or  two.  The  patient 
should  be  confined  to  bed,  kept  warm,  and  fed  by  nutrient 
enemata  oontainicg  opium.  To  quench  thirst  a  little  ice 
should  be  sucked,  but  warm  water  may  be  given  by  rectal 
injection.  On  the  second  or  third  day  a  renewed  endeavour 
should  be  made  to  pass  a  bougie ;  but  prior  to  the  attempt 
subcutaneous  injections  of  morphia  should  be  given  and  the 
patient  placed  under  the  influence  of  an  anaesthetic.  If  a 
bougie  can  be  passed,  then  further  dilatation  may  be  effected, 
until  a  tube  can  be  introduced  and  the  treatment  by  that 
method  continued.  Failing,  however,  to  obtain  any  passage 
past  the  obstruction,  the  only  alternative  is  gastrostomy  if 
the  disease  is  situated  in  the  thoracic  portion  of  the  canal, 
or  oesophagostomy  if  the  disease  is  sufficiently  high  up  to 
admit  of  the  opening  being  made  below  it. 

(4)  While  I  have  placed  as  a  fourth  stage  of  the  disease 
the  existence  of  complications  through  the  extension  of  the 
growth  to  neighbouring  parts,  it  must  be  remembered  that 
these  may  arise  at  any  period  in  its  progress,  although 
more  frequently  appearing  after  the  disease  has  lasted  for 
some  time.  Whether,  however,  arising  early  or  late  the 
treatment  will  consist  either  in  the  use  of  the  long  tube 
permanently  retained  or  in  the  performance  of  gastrostomy. 
When  a  choice  exists,  those  surgeons  who  have  had  ex- 
perience of  the  former  measure  will  select  it  in  preference 
to  the  latter,  and  gastrostomy  will  only  be  adopted  as  a 
dernier  ressort.  The  *Mong"  tube  is  of  most  service  in 
cases  where  ulceration  has  taken  place  into  the  pleural 
cavity,  lungs,  bronchi,  or  trachea,  and  in  some  cases  where 
the  disease  is  situated  so  hi^h  up  that  a  ^^ short''  tube 
cannot  be  worn.  Again,  where  there  is  reason  to  believe, 
from  the  ofiensiveness  of  the  breath  and  other  symptoms, 
that  the  disease  is  extensive  and  that  the  wall  of  the  oeso- 
phagus is  both  sloughing  and  thin,  the  *'long"  tube  will 
prove  of  value. 

The  '*  long "  tube  passes  from  the  stomach  out  through 
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the  mouth  or  nostril.  If  no  inconvenienoe  is  associated 
with  its  retention  it  may  b^  liept  in  for  lengthened  periods. 
As  all  food  is  injected  into  the  stomach  through  the  tube, 
there  is  an  absence  of  those  troublesome  symptoms  which 
would  arise  from  the  escape  of  material  through  any 
fistulous  opening  into  the  air  passage  and  elsewhere.  If 
for  any  reason,  such  for  example  as  undue  irritation,  it  be 
found  impossible  to  retain  the  tube  permanently,  it  must 
then  be  used  simply  as  a  feeding  tube,  to  be  removed  and 
introduced  as  required. 

While  special  *Mong"  tubes  can  be  obtained,  it  is  of 
service  to  the  surgeon  to  know  that  for  all  practical 
purposes  and  in  cases  of  urgency  a  very  simple  device 
will  suffice.  These  are  Symonds's  directions  for  the  con- 
struction of  a  "long"  tube  "in  a  few  minutes '':  "Take 
a  piece  of  red  rubber  drainage-tube  with  a  thin  wall  and 
a  wide  bore  and  about  eighteen  inches  loog.  Cut  one  end 
obliquely  and  sew  it  up,  thus  obtaining  a  conical  end ;  next 
cut  a  large  eye  in  the  tube  about  an  inch  from  the  ex- 
tremity; or  two  openings  may  be  made.  To  prevent  the 
introducer  catching  in  the  point,  fill  up  the  interior  where 
stitched  with  a  plug  of  cotton  wool.  Oil  the  exterior  of  the 
tube  and  introduce  thoroughly.  Insert  this  with  the 
whalebone  introducer;  .  .  .  the  outside  diameter  of  the 
tube  need  not  be  more  than  a  No.  1 2  catheter." 

One  of  the  most  troublesome  objections  to  the  use  of  a 
permanent  long  tube  is  the  irritation,  resulting  sometimes 
in  ulceration,  which  takes  place  on  the  posterior  surface  of 
the  cricoid,  due  to  the  constant  pressure  of  the  tube  on 
that  part.  This  is,  however,  reduced  to  a  minimum  by 
using  as  soft  and  flexible  tubes  as  possible. 

I  have  left  for  separate  and  fuller  consideration  the 
question  of  opeiation.  The  oesophagus,  like  almost  every 
other  region  of  the  body,  has  not  escaped  the  surgeon's 
endeavour  to  totally  extirpate  the  disease.  Hence  scattered 
cases  are  found  where  the  operation  of  removing  portions 
of  the  oesophagus  has  been  performed.  Originally  suggested 
by  Billroth*  in  1872,  and  successfully  performed  by  him  on 
dogs,  it  was  first  apparently  executed  on  man  by  Kappeler ; 
but  not  till  1878  was  the  operation  successfully  carried  out 

*  ArcJiivpir  Klin.  Chir.  1872,  Bd.  xiii.  p.  66. 
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by  Czemy,  who  in  a  private  letter  to  Morell  Mackenzie 
stated  that  the  patient  lived  for  a  year  after  the  operation. 
In  this  and  other  instances  the  disease  was  located  in 
the  cervical  portion  of  the  canal,  but  a  bolder  procedure 
has  recently  been  suggested  by  Nassiloff*  of  excising  the 
part  when  situated  within  the  thoracic  region;  no  case 
attended  with  success  has,  so  far  as  I  can  ascertain,  been 
recorded. 

Other  operative  measures  dealing  directly  with  the  disease 
are  internal  cesophagotomy,  and  cauterisation  or  excision 
with  the  scissors  when  the  disease  is  situated  high  up.  By 
the  aid  of  the  oesophagoscope  projecting  masses  of  the 
growth  have  been  removed  so  as  to  allow  of  the  passage 
of  a  tube.  Internal  oesophagotomy  has  been  performed 
and  has  given  relief,  but  it  is  not  a  method  of  treatment  to 
be  recommended. 

The  two  operations  worthy  of  most  consideration  are 
those  of  cesophagostomy  and  gastrostomy.  Both  have  the 
same  object  in  view — to  obtain  an  artificial  entrance  into 
the  stomach  for  the  administration  of  nourishment.  The 
former  operation  is  performed  when  the  disease  is  located 
high  up,  and  the  opening  in  the  oesophagus  being  thus 
below  the  seat  of  obstruction,  a  feeding  tube  can  be  easily 
passed  from  the  wound  into  the  stomach.  Occasionally  the 
<B6ophaguB  is  opened  above  the  level  of  the  disease,  the 
object  then  being  to  facilitate  the  passage  of  a  tube  which 
otherwise  would  be  conducted  with  pain  or  difficulty  through 
the  natural  orifices. 

The  operation  of  gastrostomy  is  by  far  the  more  frequently 
adopted  measure,  and  considerable  differences  of  opinion  exint 
among  surgeons  as  to  the  period  when  it  should  be  per- 
formed. As  already  indicated,  permanent  tubage  has  to 
dome  extent  replaced  this  operation  in  the  hands  of  some 
surgeons,  and  those  who  practise  this  more  conservative 
measure  do  not  consider  the  question  of  opening  the  stomach 
till  the  latest  stage  of  the  disease.  On  the  other  hand, 
those  who  advocate  gastrostomy  do  so  at  a  much  earlier 
i>tage.  If  at  any  time  the  risks  of  the  operation  can  be 
considered  grave,  they  are  certainly  least  so  when  the 
patieut  is  not  greatly  reduced  in  strength.     Contrasting, 

*  Annual  of  the  Universai  Medical  Sciences,  1889,  vol,  iv.  G— 38. 
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however,  the  operation  successfully  performed  with  the 
alternative  of  permanent  tubage,  it  must  be  confessed  that 
in  the  majority  of  inHtanees  the  patient  with  a  tube  in 
the  oesophagus  is,  in  various  ways,  in  a  more  comfortable 
position  than  one  with  an  ai-tificial  orifice  in  the  stomach. 
If  the  choice  lie  with  the  patient,  it  is  more  than  pro- 
bable that  the  tube  will  be  selected  in  preference  to  the 
operation. 

Sarcoma. — Except  as  histologically  distinguished  from 
carcinoma,  sarcoma  has  no  particular  clinical  features 
peculiar  to  it.  The  few  cases  of  the  disease  that  have 
been  recorded  were  mostly  mistaken  during  life  for  carci- 
noma, and  it  has  been  only  after  death  and  as  the  result  of 
careful  microscopical  examination  that  the  true  nature  of 
the  disease  has  been  discovered. 


CHAPTER  VIII. 

KON-MALIGNANT    OR    CICATRICIAL    STRICTURE. 

The  stenosis  which  follows  from  malignant  disease,  and 
which  has  just  been  discussed,  diflers  in  two  important 
particulars  from  the  affection  now  to  be  dealt  with.  In 
the  former  instance  the  contraction  of  the  canal  is  associated 
with  progressive  growth  and  destruction  of  tissue,  while  in 
the  latter  the  sole  pathological  feature  is  the  cicatricial 
contraction.  Another  point  of  distinction  rests  in  the 
nature  of  the  cause.  While  in  malignant  disease  we  are 
ignorant  of  what  is  the  origin  of  the  process  which  leads  to 
obstruction,  in  the  case  of  purely  cicatricial  stricture  we 
know  it  to  be  due  to  some  definite  influence. 

Etiology. — Many  of  the  causes  which  give  rise  to  cicatri- 
cial contraction  have  already  been  alluded  to,  but  the  subject 
of  stricture  was  only  briefly  indicated  as  a  possible  sequel 
to  the  aflection.  Tlie  causes  already  described  are  trau- 
matism, chronic  oesophagitis,  simple  ulcer,  syphilis,  and 
tuberculosis.  To  these  may  be  added  such  i-arer  causes  as 
smallpox,  repealed  attacks  of  vomiting,  the  suppression  of 
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certain  discharges  or  skin  eruptions,  prolonged  spasm,  and 
possibly  rheumatism  and  gout. 

Stenosis  from  traxunatism. — In  various  ways  injuries 
to  the  cBSophagus,  received  externally  or  internally,  may 
lead  to  stricture.  Thus  it  may  be  as  the  result  of  chronic 
inflammation;  of  destruction  of  tissue  at  the  time  of  the 
accident;  or  of  ulceration  taking  place  subsequently.  By 
far  the  most  frequent  cause  is  that  which  results  from 
ulceration.  This  is  usually  effected  in  one  of  two  ways. 
Either  it  is  due  to  prolonged  impaction  of  a  foreign  body,, 
such  as  a  bone,  a  fruit-stone,  or  other  such  sharp  and  irre- 
gularly shaped  bodies,  or,  as  is  more  frequently  the  case,  it 
results  from  swallowing  some  caustic  alkali  or  acid. 

Ulceration  which  results  from  an  impacted  body  is,  of 
course,  limited  to  the  seat  of  impaction.  The  depth  and 
circumferential  extent  of  the  process  vary  according  to 
the  size  and  general  nature  of  the  impacted  body.  The 
form  of  stricture  which  results  will  similarly  be  limited. 
The  exception  in  this  class  of  cases  is  where  endeavours 
at  extraction,  whether  successful  or  otherwise,  have  led  to 
injuries  of  other  parts  of  the  oesophagus ;  so  that,  instead 
of  one  stricture  two  or  more  may  be  met  with. 

Strictures  which  result  from  swallowing  acids,  caustic 
alkalis,  or  boiling  fluids  may  be  single,  but  are  not  infre- 
quently multiple ;  and  even  when  single  they  are  usually 
much  more  extensive  and  much  more  irregular  than  those 
following  other  forms  of  traumatism.  When  it  is  remem- 
bered how  all  parts  of  the  canal  are  subjected  to  the 
cauterising  influence  of  the  fluid,  it  will  at  once  be 
gathered  how  extensive  may  be  the  destruction  of  tissue 
and  subsequent  ulceration,  and  how  irregular  its  distribu- 
tion. There  are,  however,  parts  more  frequently  and  more 
severely  attacked  than  others.  These  are  the  more  con- 
stricted and  rigid  portions  of  the  canal,  such  as  opposite 
the  bifurcation  of  the  trachea,  at  its  commencement  near 
the  cricoid  cartilage,  and  at  its  termination  near  the  cardia. 
The  following  table  of  twelve  cases  compiled  by  Weinlech- 
ner,*  where  the  seat  of  stricture  was  accurately  deter- 
mined at  the  post-mortem,  are  also  interesting  as  showing 
the  extent  and  number  of  strictures  which  may  be  present. 

•  Wiener  Med,  Wochenschrift,  1880,  p.  33 
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In  8  cases  the  thoracic  part  was  alone  implicated. 

In  I  case  there  were  three  strictures. 

,,  2  cases  there  were  two  strictures. 

,,  5  cases  there  was  one  stricture. 
In  2  cases  both  thoracic  and  cervical  regions  were  implicated. 

In  1  the  cervical  stricture  was  opposite  the  cricoid. 
,.  .,  ,,         4  cm,  below  the  cricoid. 

In  I  case  the  cervical  part  was  alone  involved. 
In  I  case  the  entire  oesophagus  was  moderately  affected. 

12 

Stenosis  from  chronic  oesophagitis. — Bare  as  is 
chronic  oesophagitis,  still  rarer  is  the  sequel  to  it — stenosis. 
The  kind  of  stricture  which  results  from  this  affection 
resembles  that  which  follows  on  chiton ic  urethritis.  The 
inflammatory  process  leads  to  a  thickening  of  the  mucous 
membrane  and  submucous  tissue,  with  changes  extending 
sometimes  into  the  muscular  coat.  The  parts  thus 
thickened  by  infiltration  and  new-foimed  tissue  contract 
and  lead  to  a  narrowing  of  the  canal. 

Stenosis  from  simple  nicer.— The  variety  in  form  of 
this  kind  of  ulcer  naturally  entails  a  corresponding  variety  in 
the  strictures  resulting  from  it :  thus  a  cicatricial  ring  may 
be  produced,  or  simply  a  fibrous  band  coursing  for  a 
variable  extent  ti-ansversely  or  in  some  other  direction. 

Stenosis  dne  to  sjrphUis. — Within  recent  years  numer- 
ous cases  have  been  recorded  of  stricture  of  the  oesophagus  due 
to  syphilis.  Inasmuch  as  gummata  have  been  found  in  the 
lining  wall  of  the  gullet,  it  is  only  reasonable  to  suppose 
that,  as  in  other  parts  of  the  body,  they  may  break  down 
and  give  rise  to  ulceration,  which  in  the  process  of  healing 
will  lead  to  stricture. 

There  is  little  that  can  be  said  to  be  specially  charac- 
teristic of  this  kind  of  stenosis.  In  almost  all  instances 
the  diagnosis  of  the  cause  has  rested  either  upon  an  unmis- 
takable history  of  syphilis  some  years  previously,  or  the 
existing  evidence  of  such  an  attack  in  lesions  in  other  parts 
of  the  body. 

Stenosis  from  tuberculosis,  &c. — Stenosis  arising 
from  other  causes  than  those  just  described  is  so  extremely 
rare  that  it  needs  little  more  than  a  passing  notice. 

Occasionally  cases  occur  where  no  cJiuse  can  be  ascribed ; 
the  symptoms  have  come  on  insidiously,  and  finally  there  is 
well-marked  evidence  of  a  cicatricial  stenosis.     In  some  of 
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these  cases  the  patients  have  heen  subjects  of  rheumatism 
or  gout 

Under  the  heading  of  "  Simple  Stenosis  "  cases  have  been 
recorded  where  it  was  found  that  the  stricture  consisted 
in  a  localised  narrowing  of  the  mucous  and  submucous 
lining  of  the  canal,  without  any  evidence  of  traumatism 
or  cicatricial  tissue. 

Symptoms. — The  symptoms  of  stricture  of  the  (esophagus 
dependent  upon  any  of  the  causes  above  mentioned  are  almost 
solely  connected  with  progressive  dysphagia.     At  first  there 
is  the  difficulty  of  swallowing  solids.     The  patient  finds  it 
necessary  to  moisten  the  food  with  fiuid,  or  after  each  efifort 
at  deglutition  to  swallow  a  mouthful  of  liquid  to  make  the 
bolus  go  down.     As  the  canal  narrows  solids  can  no  longer 
be  taken,  and  only  liquids  will   pass,   till   finally  in  the 
severest  cases  nothing  can  be  got  into  the  stomach  past 
the  constriction.     Concomitant  with  the  difficulty  in  deglu- 
tition is  the  occasional  return  of  the  food  by  the  mouth. 
The   patient   vomits  at   variable   intervals   of   time  after 
taking  something  that  will  not  pass  through  the  stricture. 
If  the  stricture  is  situated  high  up,  vomiting  takes  place 
almost  immediately;  while  if  lower  down,  and  especially 
if  associated  with  some  dilatation  of  the  canal  above,  the 
return   is   delayed.      Independently  of    taking   food,  the 
pitient  occasionally  ^^  hawks  "  up  quantities  of  clear  viscid 
material,  which  is  saliva  that  has  been  swallowed  mixed 
with  the  mucoid  secretion  from  the  lining  membrane  of  the 
oesophagus,  both  having  collected  and  lodged  above  the  seat 
of  obstruction.     The  gradual  diminution  in  the  amount  of 
food  taken  into  the  stomach  leads  to  progressive  emaciation, 
with,  in  the  earlier  stage,  the  painful  feeling  of  hunger,  and 
in   the    later,  that  of    increasing  weakness.      Pain,   not 
extending  beyond  a  feeling  of  discomfort  in  some  cases,  is 
usually  experienced  in  the  region  of  the  stricture,  and  felt 
either    about    the   epigastrium,   behind   the   sternum,  or 
between   the  shoulder  blades.      Occasionally  the   pain   is 
referred  to  more  distant  parts.     The  smallness  in  quantity 
of  the  food  which  enters  the  stomach  causes  gastric  dis- 
turbances and  troublesome  constipation. 

Differential  dia^osis. — The  differentiation  of  the 
symptoms  of  obstruction  due  to  cicatricial  stricture  of 
the    oesophagus    from    those   dependent   upon   malignant 
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disease,  upon  spasmodic  affections,  and  upon  external 
pressure,  will  mostly  depend  upon  the  relative  distinct- 
ness of  the  other  associated  symptoms.  The  age  and 
sex  of  the  patient,  in  the  absence  of  any  history  of 
traumatism  or  syphilis,  will  reasonably  suggest  that 
symptoms  of  obstruction  in  a  man  over  forty  years  of  age 
are  due  to  malignant  disease ;  and,  further,  the  presence  of 
any  blood,  either  in  the  ejecta  or  on  the  bougie  after  its 
use,  will  tend  to  corroborate  the  opinion.  The  mere 
passage  of  a  bougie  will  also  serve  in  many  cases  to 
eliminate  obstruction  due  to  spasm  and  pressure  from 
without.  The  instrument  being  passed  when  the  patient  is 
under  the  influence  of  an  anaesthetic,  there  will  be  an 
absence  of  any  sensation  of  *'  grip,"  such  as  is  experienced 
in  a  purely  cicatricial  stricture.  Where  obstruction  is  due 
to  pressure  fi'om  without,  such^  for  instance,  as  occurs  in 
some  cases  of  aneurysm,  thei*e  will  pix)bably  exist  other 
symptoms  peculiar  to  the  disease  itself.  Cases  will  occur 
where  the  symptoms  at  the  time  are  not  sufficiently 
distinctive  to  admit  of  a  definite  diagnosis  being  made. 
The  progress  of  the  case  will,  however,  tend  sooner  or  later 
to  clear  up  any  obscurity. 

DIagnomis. — To  determine  the  cause  of  the  stricture,  its 
seat  and  particular  nature  are  points  of  considerable 
importance  in  connection  with  the  proper  treatment  of  the 
case.  The  history  of  the  case  should  in  most  cases  lead  to 
a  correct  diagnosis  of  its  cause.  Thus  no  difficulty  will 
arise  in  this  respect  when  a  history  of  swallowing  some 
caustic  fluid  is  obtained,  or  when  there  exist  about  the  body 
secondary  or  tertiary  scars  the  result  of  some  previous 
attack  of  syphilis.  Again,  the  history  of  a  foreign  body 
impacted  for  some  time,  and  any  difficulty  connected  with 
its  extraction,  will  leave  little  doubt  as  to  traumatic  origin. 
Strictures  due  to  other  simple  causes  will  not  be  so 
easy  to  determine.  Previous  modenite  attacks  of  haemor- 
rhage might  correctly  indicate  simple  ulcer.  The  rarer 
causes  which  have  been  given,  such  as  chronic  casophagitis, 
tuberculosis,  &c.,  can,  as  a  rule,  only  be  matters  of  con- 
jecture. 

The  value  of  knowing  the  cause  of  the  stricture  rests 
upon  the  light  that  is  thrown  upon  its  nature.  Thus  the 
stricture  which  results  from  swallowing  some  caustic  fluid 
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will  be  probably  irregular,  possibly  multiple,  and  located 
usually  either  in  the  region  of  the  cricoid  cartilage,  opposite 
the  bifurcation  of  the  trachea,  or  near  the  cardia.  Stric- 
tures, on  the  other  hand,  which  result  from  an  impacted 
foreign  body,  a  simple  ulcer,  or  syphilis,  will  be  single, 
possibly  involving  only  a  part  of  the  circumference  of  the 
canal,  and  consist  in  longitudinal,  oblique,  or  transverse 
fibrous  bands.  When  a  sound  can  be  passed,  some  of  the 
opinions  formed  from  a  knowledge  of  the  cause  may  be 
corroborated  or  possibly  extended.  Thus,  by  using  a  sound 
with  an  olive-shaped  ivory  or  metal  end,  the  "  olive  "  will 
detect,  both  in  its  progress  inwards  and  in  its  withdrawal, 
whether  there  is  more  than  one  stricture,  the  probable 
length  of  a  stricture,  and  its  calibre  and  tightness.  Where 
there  is  reason  to  suspect  a  bridle  stricture,  hemispherical- 
headed  sounds  have  been  used  to  discover  on  which  aspect 
of  the  wall  the  stricture  is  situated.  By  rotation  of  the 
head  it  is  felt  on  which  side  the  *'  hitch  "  takes  place. 

Prognosis. — The  ultimate  issue  of  any  case  will  depend 
largely  upon  the  cause  which  has  led  to  the  stenosis.  It 
has  already  been  shown  that  the  nature  of  the  stricture 
varies  considerably  with  the  cause.  The  worst  form  is  that 
which  follows  upon  the  imbibition  of  some  caustic  fluid; 
and  it-  may  be  said  that  the  sooner  the  symptoms  of 
obstruction  arise  after  the  subsidence  of  those  which  follow 
the  immediate  injury,  the  worse  is  likely  to  be  the  stricture. 
In  this  class  of  cases  almost  the  only  hope  of  a  successful 
issue  rests  in  the  possibility  of  dilating  the  stricture  simply, 
or  by  some  operative  means,  and  keeping  it  dilated  ;  other- 
wise death  by  gradual  starvation  must  be  expected.  Such 
cicatricial  strictures  as  arise  from  ulcers  resulting  from  an 
impacted  body,  syphilis,  tuberculosis,  &c.,  are  mostly  dealt 
with  successfully. 

The  want  of  accurate  knowledge  regarding  the  nature  of 
a  stricture  in  all  its  aspects  must  always  render  any 
positive  prognosis  very  difficult,  if  not  impossible.  Thus  it 
is  always  possible  that  cicatrisation  may  not  be  circular,  only 
*^  island- like."  In  such  a  case  the  canal  will  contract  to  a 
certain  extent  and  remain  so,  the  patient  being  able  to 
swallow  fluids  but  incapable  of  taking  solids. 

Prognosis  in  regard  to  treatment  even  in  its  simplest 
form,  such  as  consists  in  the  passage  of  a  bougie,  is  not  free 
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from  danger.  Weinlechner*  gives  seven  cases  where  after 
attempts  to  pass  a  bougie  a  rapidly  fatal  result  ensued.  The 
post- mortem  revealed  no  gross  lesion.  In  three  cases 
death  resulted  from  pyo-pneumothorax,  and  in  four  from 
empyema.  Billroth,  in  commenting  on  these  cases,  believes 
that  septic  matter  was  carried  at  some  time  by  the  bougie 
through  the  wall  of  the  oesophagus  into  its  surrounding 
cellular  tissue,  and  there  soon  gave  rise  to  an  acute  in- 
flammation. What  success,  on  the  other  hand,  may  follow 
this  mode  of  treatment  is  instanced  by  the  same  author  in 
a  case  which  he  recalls  where,  ten  years  after  passing  the 
bougie,  there  was  not  the  least  difficulty  in  swallowing. 
The  apparently  simple  operation  of  internal  oesophagotomy 
is  not  free  from  untoward  results.  Thus  Sands  f  mentions 
several  cases  where  accidents  have  happened.  In  two  cases 
peritonitis  was  set  up,  the  result  possibly  of  direct  injury 
to  the  stomach;  in  two  others  haemorrhage,  and  in  one 
empyema. 

The  risks  in  connection  with  such  operations  as  gastros- 
tomy are  comparatively  slight  and  need  not  be  further 
considered.  Little  danger  appears  to  be  connected  with 
treatment  by  electrolysis. 

Treatment. — By  no  other  measures  than  those  which 
may  be  said  to  be  strictly  surgical  can  we  treat  cicatricial 
stricture  of  the  oesophagus.  Iodide  of  potassium  given 
internally  will  aid  in  syphilitic  cases,  but  with  this  exception 
all  methods  of  treatment  are  based  on  some  kind  of 
mechanical  procedure. 

The  means  at  our  disposal  are — (1)  Gradual  dilatation, 
(2)  forcible  or  rapid  dilatation,  (3)  electrolysis,  (4)  internal 
oesophagotomy,  (5)  external  oesophagotomy,  (6)  oesophagos- 
tomy,  (7)  gastrostomy. 

(1)  Gradual  dilatation.— This  method  may  be  per- 
formed in  one  or  two  ways,  either  (A)  from  above  through 
the  mouth,  or  (B)  from  below  through  an  opening  in  the 
stomach. 

(A)  Through  the  mouth, — Whatever  may  be  the  cause  of 
a  stricture,  and  whatever  its  form,  no  case  will  escape  a 
preliminary   endeavour   being  made    to  treat  it    by    this 

*   Wiener  Med.  Wochenschrift,  i88o,  p.  113. 

t  New  York  Med.  Journ.  1884,  vol   xxxix.  p.  533 
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method.  It  is  usually  owing  to  some  failure  in  attempts 
made  to  dilate  in  this  way  that  one  of  the  other  methods  is 
resorted  to. 

As  in  cases  of  urethral  stricture,  it  is  wise  to  commence 
with  a  large-sized  bougie,  not  so  much  with  the  object  of 
passing  it,  but  in  order  to  ascertain  the  exact  seat  of 
obstruction.  Tliis  knowledge  gained,  a  medium-sized 
instrument  may  then  be  tried.  If  with  the  most  careful 
pressure  it  does  not  enter,  an  instrument  of  some  two  or 
three  sizes  smaller  should  be  used.  Once  the  stricture  is 
passed,  it  is  well,  if  the  patient  can  bear  it,  to  retain 
the  bougie  within  the  constriction  for  some  minutes,  or 
indeed  as  long  as  can  be  endured.  Considerable  difference 
of  opinion  exists  with  regard  to  the  subsequent  treatment  of 
the  case :  whether  a  bougie  should  be  passed  daily  or  at 
greater  intervals ;  whether  a  few  days  should  be  spent  in 
passing  the  same  instrument,  or  whether  a  larger  size  should 
be  attempted  on  each  occasion.  Rather  than  lay  down  any 
definite  rule,  it  would  be  wiser  to  be  guided  by  the  nature 
and  behaviour  of  the  case  itself.  If  a  stricture  is  very 
tight,  and  the  parts  are  very  sensitive  to  the  passjige  of  a 
bougie,  the  progress  of  the  treatment  should  be  slow ;  and, 
vice  versa,  the  more  tolerant  the  parts  and  the  less  resistant 
the  stricture,  the  more  frequent  may  be  the  passage  of  the 
instrument,  and  the  larger  its  size  at  each  introduction. 

The  retention  of  a  bougie  in  a  stricture  tends  to  dilate 
it,  just  in  the  same  way  as  the  retention  of  a  catheter 
in  an  urethral  stricture.  Hence  a  good  plan  is  to  pass  a 
tube  as  soon  as  possible,  retain  it,  and  feed  the  patient 
through  it.  A  short  permanent  tube  has  been  employed 
with  success. 

No  case  should  be  deemed  intractable  to  this  the  simplest 
method  of  treatment,  until  several  endeavours  have  been 
made  at  variable  intervals  of  time.  After  the  first  failure, 
the  patient  should  be  kept  in  bed  and  the  most  careful 
attention  devoted  to  the  diet ;  and  if  the  condition  of  the 
patient  will  admit,  the  parts  should  be  kept  at  complete 
rest,  by  the  administration  of  all  food  per  rectv/m.  By  such 
means  any  co-existent  spasm  may  be  relieved,  and  the 
Ktrictore  thereby  conquered.  (For  directions  regarding  the 
passing  of  bougies,  see  Operations  on  the  Esophagus, 
chap.  xii.). 
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(B)  Through  the  atomach. — This  mode  of  treatment  may 
be  adopted  in  those  cafies  of  irregular  and  multiple  stricture, 
the  result  of  imbibing  some  caustic  fluid,  where  the  patient 
can  swallow  liquids,  but  no  bougie  can  be  passed  from  above. 
Gastrostomy  is  first  performed,  and  after  the  establishment 
of  a  gastric  fistula,  the  patient  is  made  to  swallow  a  shot  to 
which  is  attached  a  silk  thread.  This  can  be  brought  out 
by  the  gastric  opening,  and  by  its  means  tubes  or  bougies 
iutroduced  aud  gradual  dilatation  effected. 

Gastrotomy,  however,  and  not  gastrostomy,  has  been  per- 
formed, the  opening  into  the  stomach  being  closed  after  the 
first  bougie  was  made  to  pass  from  above  downwards  through 
the  stricture. 

(2)  Forcible  or  Rapid  dilatation. — This  method  may 
also  be  performed  either  (A)  from  above  through  the  mouth, 
or  (B)  from  below  through  an  opening  in  the  stomach. 

(A)  Through  the  Ttwuth.  — There  are  various  methods  by 
which  this  may  be  performed. 

(a)  With  ordinary  bougies. — In  adopting  this  method  the 
same  procedure  is  made  use  of  as  in  the  rapid  dilatation  of 
an  urethral  stricture.  One  bougie  is  made  to  follow  the 
other  until  the  stricture  has  been  forcibly  stretched  or  burst 
to  the  required  extent. 

(6)  With  railvxiy  catheters. — This  method  resembles  that 
just  described,  except  that  the  first  bougie  which  is  passed 
through  the  stricture  is  retained  and  not  withdrawn.  This 
is  used  as  a  guide  for  the  passage  of  a  series  of  catheters 
with  terminal  openings.  Over  the  bougie  the  smallest 
catheter  is  first  slipped,  and  guided  by  it  to  and  through  the 
stricture.  This  is  then  withdrawn,  and  a  size  larger  run 
on,  the  process  being  continued  until  the  requisite  amount 
of  dilatation  is  acquired. 

(c)  With  sea  tangle^  tupelo-u^ood  dilators,  or  lamiiiaria 
tents. — This  appears  a  useful  way  of  dilating  when  the 
passage  of  bougies  causes  much  pain  or  bleeding.  These 
materials  swell  up  in  the  pra^ence  of  moisture  and  so  dilate 
the  part  in  which  they  lie. 

(c?)  With  specially  devised  instrumeiits. — Of  all  the  rapid 
methods  of  dilatation,  that  effected  by  an  instrument  inserted 
within  the  stricture  and  then  expanded  is  the  most  forcible 
and  the  severest.  The  treatment  resembles  that  of  dilatation 
of  an  urethral  stricture  with  a  Holt's  dilator.     This  method 
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has  been  successfully  carried  out,  but  it  is  not  one  to  be 
commeDded. 

(B)  Through  the  stomach. — ^The  cases  which  will  fall  to  be 
treated  by  this  method  will  be  those  where  it  is  found  im- 
possible to  pass  through  the  stricture  from  above.  A  gastro- 
tomj  is  first  performed,  and  the  orifice  of  the  oesophagus 
soaght  for  with  the  forefinger.  A  dilator  is  then  passed 
into  the  cesophagus  through  the  guidance  of  the  finger,  and 
gently  pressed  upwards  through  the  stricture.  When  well 
within  the  constricted  portion  it  is  opened  to  its  full  extent 
and  moved  up  and  down  three  or  four  times  before  with- 
drawal. The  stomach  is  then  closed,  and  lastly  the  abdo- 
minal parietes.  Loreta,*  who  has  performed  this  operation 
three  times  successfully,  states  that  he  opens  the  dilator  to 
the  extent  of  five  centimeters  (2^  inches).  In  his  first 
case  the  patient  swallowed  a  good  meal  six  hours  after  the 
operation. 

(3)  Electrolysis* — This  mode  of  treatment  has  developed 
considerably  within  recent  years,  and,  to  judge  by  the  large 
number  of  cases  now  recorded,  would  appear  to  be  both 
successful  and  free  from  danger.  Fortf  is  reported  as 
having  cured  seven  out  of  nine  cases  in  a  period  of  from 
nine  to  thirty  days.  In  one  case,!  where  the  stricture  was 
situated  two  inches  above  the  cardia,  four  sittings  overcame 
the  obstruction. 

The  advantages  of  this  method  of  treatment  would 
appear  to  be  in  the  greater  rapidity  with  which,  as  a  rule, 
dilatation  is  effected  as  compared  with  the  results  of  gradual 
distension  by  bougies ;  and  in  a  less  tendency  to  recontrac- 
tion.  The  treatment  is,,  however,  usually  combined  with 
the  passage  of  bougies. 

This  method  cannot  be  used  when  the  stricture  is  imper- 
meable to  any  instrument.  (For  directions  regarding  the 
practical  application  of  electrolysis  see  chap,  xii.) 

(4)  Internal  cesophagotomy. — This  may  be  performed 
in  one  of  two  ways.  Either  (A)  from  above  through  the 
mouth,  or  through  an  opening  in  the  oesophagus  (external 
<esophagotomy) ;  or  (B)  from  below  through  the  stomach. 

*  Brii.  Med,  Joum.  1885,  vol.  1.  p.  374. 

t  Journal  0/ Laryngology  and  Rhinology,  1890,  vol.  iv.  p.  119. 

t  Ibid,  1889,  vol.  iii.  p.  249. 


68  THE  (ESOPHAGUS. 

(A)  Through  the  mouth, — This  is  the  usual  way,  and  is 
performed  only  on  such  strictures  as  are  not  too  tight  to 
prevent  the  introduction  of  the  oenophagotome.  It  is  not  a 
method  of  treatment  in  much  favour  with  English  surgeons, 
but  has  been  practised  more  frequently  in  France,  where  it 
was  originally  introduced.  So  many  disasters  have  resulted 
from  the  cutting  of  strictures  that  the  method  has  not 
attained  to  any  favour.  As  already  indicated,*  pleurisy, 
empyema,  pneumonia,  and  other  inflammatory  mischief  have 
followed  the  operation.  The  cases  most  suited  for  this 
treatment  are  those  where  the  obstruction  is  due  to  a 
localised  fibrous  band.  The  oesophagotome  is  passed  beyond 
the  constriction,  then  expanded  and  withdrawn,  so  dividing 
the  stricture  in  its  passage  outwards. 

For  the  operation  when  performed  through  an  opening  in 
the  neck,  see  under  External  CEsophagotomy. 

(B)  Through  the  stomach. — The  same  reason  applies  for 
opening  the  stomach  to  perform  internal  oesophagotomy  as 
in  the  case  of  the  passage  of  bougies— that  is  to  say,  the 
stricture  is  impassable  from  above  through  the  mouth. 

To  avoid  the  dangers  of  sepsis  instanced  above,  Meyer 
has  proposed  a  method  of  disinfecting  the  oesophagus  by  the 
preliminary  combined  performance  of  gastrotomy  and 
external  cesophagotomy.     (See  below.) 

(5)  External  cesophasotomy, — This  operation  implies 
either  a  division  of  the  stricture  from  without,  as  in  the 
somewhat  similar  operation  of  external  urethrotomy,  or  the 
temporary  opening  of  the  oesophagus  above  the  stricture  for 
the  purpose  of  facilitating  the  passage  of  bougies  or  oesopha- 
gotomes.  The  former  of  these  uses  of  the  operation  has  but 
rarely  been  practised.  The  second  use  of  the  operation,  to 
facilitate  the  passage  of  bougies,  has  been  much  more 
frequent.  It  has  been  found  that  when  failure  has  attended 
any  endeavour  to  introduce  a  bougie  by  way  of  the  mouth, 
the  stricture  has  been  overcome  by  introducing  it  through  an 
external  opening  in  the  neck.  The  reason  for  this  is  that 
the  course  is  more  direct,  the  bougie  not  having  to  follow 
the  pharyngeal  curve  from  the  mouth.  Another  advantage 
also  exists  in  the  possibility  of  retaining  the  bougie  for  a 
longer  time  within  the  stricture,  such  retention  considerably 
facilitating  the  subsequent  and  easy  passage  of  larger  sizes. 

*  Pa^e  64. 
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External  CESsophagotomy  in  conjunction  with  either 
gastrostomy  or  gastrotomy  has  comparatively  recently  been 
saocessfuliy  adopted  by  Abbe  *  for  carrying  out  a  special 
method  of  dividing  the  stricture.  A  very  fine  conical  gum- 
elastic  bougie  is  passed  upwards  through  the  stricture.  To 
its  end  is  attached  a  piece  of  heavy  braided  silk.  After 
being  drawn  through,  it  is  pulled  backwards  and  forwards 
in  see-saw  manner,  and  in  so  doing  the  stricture  is  rapidly 
divided. 

Eklund  t  has  made  use  of  an  external  oesophagotomy  for 
the  internal  division  of  a  stricture.  He  succeeded  in  intro- 
ducing through  the  opening  Maisonneuve's  urethrotome 
and  divided  the  stricture.  In  order  to  combat  the  septic 
after  effects  of  internal  oesophagotomy  Meyer  J  has  made 
the  following  suggestion.  Gastrotomy  and  external  oesopha- 
gotomy  are  first  performed.  **  Before  starting  the  internal 
incision,  irrigate  the  oesophagus  from  the  fistula  in  the  neck 
downward  with  Thiersch's  solution  or  a  solution  of  perman- 
ganate of  potassium,  allowing  the  water  to  pass  out  of  the 
gastric  opening  and  during  a  sufficiently  long  time,  to  be 
sure  that  this  portion  of  the  canal  is  thoroughly  disinfected. 
Also  carefully  wash  the  stomach  from  below.  (This  pre- 
paratory treatment  may  be  repeated  during  a  number  of 
days.)  Push  an  iodoformised  sponge,  or  a  pad  of  iodoform 
gauze  on  a  thread,  into  the  upper  portion  of  the  oesophagus, 
between  the  opening  in  the  neck  and  pharynx,  so  as  to 
guard  against  the  descent  of  the  secretions  of  the  mouth. 
Then  do  internal  oesophagotomy  under  constant  irrigation 
from  the  wound  in  the  neck  downwards.  Continue  the 
same  after  the  operation  is  finished.  The  water  will  run 
into  the  stomach  and  readily  escape  through  the  g^istric 
fistula.  Finally  pull  an  iodoformised  sponge,  or  ball  of 
iodoform  gauze,  with  the  help  of  a  bougie  and  thread, 
through  the  gastric  opening  and  the  cardia  into  the  lower 
end  of  the  oesophagus.  This  will  prevent  regurgitation  of 
the  contents  of  the  stomach  in  the  subsequent  direct  feeding 
throogh  the  abdominal  opening." 

(6)  CSsophagostomy. — This  operation  is  only  possible 
when  the  stricture  is  situated  sufficiently  high  in  the  neck 

*  Annals  of  Surgery,  1893,  vol.  xvii.  p.  489. 

t  Annual  of  the  Universal  Medical  Sciences,  1890,  vol.  iv.  F — 32.  i 

X  New  York  Med.  Journ.  1892,  vol.  ii.  p.  561.  , 
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to  admit  of  the  opening  into  the  gullet  being  made  below  it. 
The  object  of  the  operation  is  twofold.  In  the  first  place  it 
admits  of  the  patient  being  fed,  and  in  the  second  it  gives 
access  to  the  stricture  above  for  any  treatment  that  may  be 
attempted.  It  is  of  course  limited  to  such  strictures  as  are 
impermeable. 

(7)  Gastrostomy. — This  operation,  essentially  for  the 
purpose  of  feeding  a  patient,  is  usually  adopted  only  in 
extreme  instances.  The  patient  is  generally  much  run 
down,  and  the  stricture  one  which  cannot  be  passed.  Under 
these  circumstances  the  only  hope  rests  in  opening  the 
stomach  and  creating  an  orifice  for  the  introduction  of  food. 
Such  a  measure  as  this  is  of  course  only  palliative,  but  the 
rest  given  to  the  strictured  part  of  the  gullet  may  admit 
subsequently  of  dilatation  being  effected.  It  has  been 
shown  above,  however,  that  gastrostomy  may  be  performed 
directly  with  the  object  of  treating  the  stricture :  that 
through  the  temporary  gastric  orifice  bougies  or  oesophago- 
tomes  can  be  introduced. 


CHAPTER  IX. 

PARALYSIS    AND    SPASM. 

Paralysis. — Cases  of  this  kind  are  rare,  and  at  e  not  likely 
in  the  first  instance  to  come  under  the  surgeon's  observation. 
The  affection  is  not  infrequently  associated  with  some  other 
neuropathic  symptoms,  and  for  this  reason  the  cases  are 
regarded  as  medical  rather  than  surgical.  It  is  only  when 
the  symptom  of  dysphagia  predominates  and  other  manifes- 
tations are  but  slightly  observable  that  the  surgeon  may  be 
called  upon  to  make  a  differential  diagnosis. 

EStiology. — The  motor  and  sensory  supply  of  the  oeso- 
phagus being  through  the  vagi,  and  the  latter  taking  their 
origin  from  the  medulla,  any  paralysis  of  the  gullet  must 
be  effected  in  one  of  three  ways.  Either  the  origin  or  roots 
of  the  nerves  must  be  involved ;  or  the  trunks  implicated, 
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somewhere  between  the  medulla  and  the  canal ;  or  the 
muscular  wall  or  mucous  membrane  so  affected  that  it  will 
either  not  receive  or  not  transmit  impulses. 

Considering  first  such  causes  as  may  affect  the  roots  of 
the  nerves,  any  lesion  in  the  pons  or  medulla  may  cause 
paralysis,  or  even  pressure  upon  the  region  communicated 
from  some  more  distant  part.  The  commonest  of  these 
lesions  is  that  due  to  chronic  inflammation  such  as  is  met 
with  in  glosso-labiolaryngeal  palsy  and  more  rarely  in  the 
coarse  of  lateral  sclerosis  or  locomotor  ataxia.  Another 
lesion  is  haemorrhage. 

Implication  of  the  vagi  in  their  course  from  the  brain  to 
the  gullet  may  be  reckoned  as  the  rarest  of  the  causes  which 
lead  to  paralysis. 

Affection  of  either  the  muscular  tissue  or  mucous  mem- 
brane of  the  oasophagus  is  said  to  afford  instances  of  this 
condition.  It  is  difficult,  however,  to  say  whether  it  is 
these  tissues  which  are  at  fault,  or  whether  it  is  the  result 
of  certain  specific  influences  acting  directly  upon  them  or 
indirectly,  through  the  effect  of  these  influences  upon  the 
nervous  system.  The  diseases  here  implied  are  those  which 
may  be  termed  general  or  constitutional ;  such,  for  instance, 
as  partial  or  complete  paitdysis  occurring  in  the  course  of 
diphtheria,  lead  poisoning,  syphilis,  and  some  of  the  acute 
fevers. 

Syuptoms. — The  only  symptom  indicative  of  this  affec- 
tion is  difficulty  in  swallowing,  depending  in  its  severity 
upon  the  degree  of  paralysis.  Food  is  taken  and  not  as 
a  rule  regurgitated,  but  the  patient  is  conscious  of  its  non- 
passage  into  the  stomach  from  a  feeling  of  discomfort  some- 
where in  the  course  of  the  canal. 

Diagnosis. — Little  difficulty  will  be  found  in  distinguish- 
ing the  dysphagia  of  paralysis  from  that  due  to  organic 
obstruction.  In  the  first  place  the  history  of  the  case  and 
the  presence  of  other  symptoms  will  of  themselves  frequently 
be  sufficient  to  indicate  the  true  cause  of  the  trouble.  But 
should  any  doubt  still  exist,  it  will  be  readily  cleared  up  by 
the  pai»age  of  a  bougie,  which  will  be  found  to  pass  without 
material  obstruction.  Auscultation  will  reveal  also  an 
absence  of  the  normal  oesophageal  sound. 

Prognosis. — The  prospect  of  recovery  depends  upon  the 
oature  of  the  cause,  of  which  the  dysphagia  may  be  but  one 
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of  the  symptoms.  Where  the  lesion  is  in  the  brain  and  in 
some  part  involving  the  nerves,  little  hope  can  be  enter- 
tained of  recovery.  Where,  on  the  other  haiid, the  dysphagia 
is  dependent  upon  some  weakness  in  the  muscular  tissue,  or 
connected  with  diphtheria  or  lead  poisoning,  a  good  result 
may  be  looked  for. 

Treatment. — In  cases  where  the  dysphagia  exists  only  as 
a  symptom,  all  curative  treatment  must  be  directed  to  the 
complaint  to  which  it  owes  its  origin.  These  cases,  how- 
ever, being  frequently  the  most  hopeless,  palliative  measures 
must  be  adopted,  and  the  difficulty  in  swallowing  overcome 
by  the  passage  of  a  tube  for  feeding  purposes.  The  patient's 
strength  should  be  kept  up  by  the  administration  of  tonics. 
Iron,  arsenic,  or  strychnine  should  be  given,  and  the 'food 
should  be  of  a  nourishing  and  stimulating  character.  In 
order  to  give  some  tone  to  the  muscular  coat,  electricity 
may  be  applied.  The  negative  electrode  should  be  intro- 
duced within  the  canal,  while  the  positive  is  placed  against 
the  skin  of  the  spine  posteriorly.  According  to  instructions 
given  by  Morel  1  Mackenzie,  who  states  that  he  has  success- 
fully adopted  this  method  on  numerous  cases  annually,  the 
treatment  should  be  carried  out  daily,  if  not  more  frequently, 
each  application  lasting  a  few  seconds,  and  the  time  for  its 
use  being  preferably  before  meals.  The  treatment  usually 
needs  to  be  carried  out  for  some  weeks. 

Spasm. — Gj^sophagismus,  as  this  condition  is  sometimes 
called,  is  an  abnormal  contraction  of  the  muscular  coat, 
whereby  a  narrowing  of  the  canal  is  produced,  and,  as  a 
consequence,  difficulty  in  deglutition.  More  or  less  spasm 
always  accompanies  the  impaction  of  a  foreign  body,  but 
such  contraction  is  due  to  local  irritation  produced  by  the 
body  itself,  and  is  therefore  not  included  in  the  present  class 
of  cases.  Any  part  of  the  gullet  may  be  subject  to  spas- 
modic contraction,  but  probably  its  most  frequent  seat  is  at 
the  cardiac  extremity.  When  occurring  at  this  region  it  is 
as  likely  to  be  connected  with  the  stomach  as  with  the  oeso- 
phagus, so  that  while  the  symptoms  may  be  more  of  what 
would  be  termed  oesophageal,  it  is  quite  probable  the  actual 
cause  of  them  may  be  gastric.  For  this  reason  it  is  not 
unfrequent  to  find  the  condition  described  as  spasmodic 
contraction  of  the  cardiac  orifice  of  the  stomach.  It  affects, 
however,  in  no  way  the  discussion  of  the  disease,  which  is 
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probably  better  congidered  here  than  under  the  section  of 
diseases  of  the  stomach. 

Etiology. — In  a  large  proportion  of  the  cases  the  condi- 
tion is  associated  with  a  highly  nervous  temperament.  This 
appears  in  many  cases  to  be  the  only  explanation.  More 
ooDunonly,  however,  some  localised  exciting  cause  exists,  and 
this,  acting  upon  an  unstable  nervous  system,  produces  the 
condition. 

It  is  difficult,  in  many  instances,  to  trace  the  con- 
nection between  the  exciting  lesion  and  the  apparently 
reflex  spasm.  But  when  it  is  remembered  how  numerous 
are  the  connections  of  the  vagi — the  motor  and  sensory 
nervee  of  the  gullet  and  stomach — with  the  various  tissues 
and  organs  of  the  body,  it  will  at  least  be  gathered  how 
many  are  likely  to  be  the  lesions  which  may  serve  as  incen- 
tives to  an  attack  of  spasm,  especially  in  a  predisposed 
individual. 

Among  the  various  causes,  then,  which  may  be  mentioned 
as  in  some  way,  either  reflexly,  directly,  or  otherwise,  giving 
rise  to  spasm,  is  profound  emotion,  as  from  fear,  passion,  or 
great  excitement  of  any  kind.  Hereditary  proclivities  have 
been  traced  in  some  instances.  Imagination  is  a  known 
cause,  as  in  the  belief  of  a  foreign  body  in  the  gullet,  or  as 
the  result  of  being  bitten  by  a  dog,  the  mimicry  being  that 
of  hydrophobia.  In  hydrophobia,  as  is  well  known,  spasm 
is  a  prominent  symptom. 

Carcinoma  of  the  liver  affords  some  striking  illustrations. 
Mayo  Collier  *  relates  a  case  where  the  patient  had  suffered 
for  three  months  from  difficulty  of  swallowing.  Death 
resulted  from  extensive  cancer  of  the  liver.  No  disease 
existed  in  the  cesophagus  or  elsewhere.  This  author  had 
looked  over  the  record  of  cases  of  cancer  of  the  liver,  and  in 
four  of  them  it  was  noted  that  the  disease  was  associated 
with  reflex  stricture  of  the  oesophagus.  Treves  informed 
this  author  also  that  three  cases  which  had  been  handed 
over  to  him  for  operation  proved  not  to  be  stricture,  but 
cases  of  cancer  of  the  liver.  Among  other  causes  are  affec- 
tions of  the  stomach  and  intestines — intestinal  worms ; 
gout,  especially,  as  pointed  out  by  Brinton,t  when  dyspepsia 

*  Journal  of  Laryngology,  1894,  vol.  viii.  p.  94. 
f  Lancet,  1866,  vol.  i.  p.  3. 
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is  a  prominent  symptom ;  repeated  vomiting ;  pregnancy, 
menstruation,  more  often  at  its  first  appearance  and  at  the 
climacteric,  and  painful  affection  of  the  uterus  and  appen- 
dages —  leucorrhoea,  menorrhagia,  and  dysmenorrhcea ; 
various  affections  of  the  ear,  teeth,  tonsils,  nose,  nasopharynx, 
and  larynx;  chorea  and  epilepsy.  Lastly,  and  possibly 
the  most  frequent  of  all  causes,  are  hysteria  and  hypo- 
chondriasis. 

Reference  should  be  made  here  to  what  Paget*  has  termed 
''  stammering  with  the  oesophagus."  While  allied  to  spasm, 
Paget  is  inclined  to  consider  it  a  different  affection.  The 
symptoms  resemble  very  closely  those  desciibed  by  the  same 
author  as  characteristic  of  "  urinary  stammering.*'  **  Some- 
times swallowing  is  easy  and  unhindered  ;  at  others  very 
difficult,  especially  in  company,  or  when  the  trouble  is 
particularly  inconvenient,  or  the  mind  too  much  set  on  it." 

Symptonui* — The  dysphagia  characteristic  of  spasm  is 
usually  sudden  in  its  onset.  The  patient  may  be  in  the 
middle  of  a  meal  when  he  suddenly  finds  difficulty  in 
swallowing  a  bolus  of  food  or  a  mouthful  of  fluid.  Occasion- 
ally it  is  at  once  regurgitated,  and  sometimes  so  violently  aa 
to  be  ejected  through  the  nostrils.  At  other  times  a  sensa- 
tion of  obstruction  or  oppression  is  felt  which  only  lasts  for 
a  short  time,  when  it  passes  off  and  the  material  is  felt  to 
pass  on  into  the  stomach.  Regurgitation  is  more  frequent 
when  the  spasm  attacks  the  upper  part  of  the  gullet,  and  in 
these  cases  the  food  is  ejected  immediately  after  being  taken. 
The  spasmodic  attacks  vary  in  frequency  and  severity,  and 
may  extend  over  loDg  periods.  A  characteristic  feature  in 
the  attacks  is  their  want  of  regularity  and  the  way  in  which 
they  may  be  increased  in  severity  by  excitement  or  any 
other  form  of  emotional  distuibance.  Thus  they  may  vary 
in  severity  at  different  meals,  often  being  less  marked  at 
supper  than  at  an  earlier  diet.  It  has  further  been  noted 
that  when  the  attention  has  been  diverted,  the  dysphagia  has 
been  less.  Although  the  affection  is  mostly  intermittent, 
cases  occasionally  reach  a  stage  in  which  there  appears  to  be 
no  relaxation  of  the  spasm. 

Intolerance  of  food  is  sometimes  absolute,  and  an  actual 
distaste  for  it  exists  in  many  cases  associated  with  dyspepsia. 

*  Clinical  Lectures  and  Essays,  1875,  p.  82. 
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Gaseous  distension  of  the  stomach  is  frequently  a  distressing 
symptom  in  cases  of  spasm  at  the  cardiac  ori£ce.  In  other 
cases,  again,  there  are  vagaries  in  the  choice  of  aliments, 
their  temperature,  consistence,  and  nature  beipg  matters  of 
consideration.  As  a  rule  warm  foods  are  tolerated  better 
than  cold  ;  and  not  infrequently  solids  can  be  taken  better 
than  fluids.  The  sensations  experienced  by  the  patient  vary. 
When  the  spasm  attacks  the  upper  part,  the  patient  often 
imagines  that  a  foreign  body  of  some  kind  is  in  lus  throat. 
Spasm  in  this  region  also  is  often  associated  with  Spasmodic 
contraction  of  the  muscles  of  the  neck,  and  of  the  larynx 
and  pharynx,  so  that  troubles  in  connection  with  the  voice 
and  respiration  are  complained  of,  amounting  sometimes  to 
feelings  of  strangulation  and  suffocation.  Pain,  when  it 
exists,  varies  in  its  intensity,  duration,  and  seat.  In  some 
instances  it  consists  in  a  sense  of  fulness  or  oppression  about 
the  xiphoid  cartilage.  When  severe  it  sometimes  has  a 
deterring  effect  upon  the  patient  from  taking  nourishment. 
It  is  not  usually  of  any  diagnostic  value,  but  interscapular 
pain  occurs  when  the  spasm  is  in  the  upper  part  of  the 
oesophagus.  Hiccough  is  sometimes  present.  Emaciation, 
when  it  exists,  indicates  usually  either  that  the  affection  has 
lasted  for  a  long  time,  or  that  it  is  associated  with  gastric 
disturbances. 

Along  with  the  dysphagia  there  are  usually  other  symp- 
toms of  the  disease  or  functional  disturbance  upon  which 
it  depends.  Thus  in  the  case  of  gout  it  will  probably  be 
"  attended  with  great  acidity  and  loading  of  the  urine  with 
nric  acid  and  urates,  and  is  often  connected  with  tympanitic 
distension  of  the  stomach  and  intestines.''  In  cases  of 
bjsteria  or  hypochondriasis,  something  in  the  history  of  the 
past  habits  of  the  patients,  or  possibly  in  their  present  con- 
dition, will  suggest  the  neurotic  origin  of  the  complaint. 

Diagnosis. — The  disease  for  which  spasm  of  the  oeso- 
phagus is  most  likely  to  be  mistaken  is  some  form  of  organic 
stricture,  and  the  fact  that  spasm  is  often  associated  with 
such  diseases  renders  the  diagnosis  not  always  devoid  of 
^lifficulty.  The  age,  sex,  and  general  condition  of  the 
patients  are  often  sufficient  of  themselves  to  enable  a  diag- 
nosis to  be  made.  Thus  in  cases  of  spasm  the  patients  are  fre- 
quently young  ansemic  women  or  girls,  often  in  good  physical 
condition.     The  dysphagia  is  of  sudden  onset  and  generally 
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intermittent ;  and  when  such  distinctive  symptoms  exist  as 
a  distaste  for  food,  or  a  better  passage  of  solids  than  of 
liquids,  or  greater  ease  in  swallowing  warm  than  cold  ali- 
ments, or  immediate  regurgitation  after  deglutition — the 
opposite  of  any  of  which  conditions  is  the  rule  in  carcinoma 
— ^little  doubt  will  exist  as  to  the  true  nature  of  the  obstruc- 
tion. The  diagnosis  will  be  verified  by  the  passage  of  a 
bougie  and  by  auscultation.  The  passage  of  a  bougie  will 
in  some  cases  at  once  settle  the  question  of  mere  spasm  by 
the  ease  with  which  it  passes  into  the  stomach.  In  other 
cases,  however,  the  contact  of  the  bougie  at  once  increases 
the  spasm,  but  with  gentle  and  persistent  pressure  relaxa- 
tion may  follow,  and  the  bougie  pass  on.  Occasionally, 
though  rarely,  the  spasm  is  too  great  to  be  overcome.  In 
such  cases  it  is  wise  to  desist  for  a  time,  and  try  again  after 
the  adoption  of  some  calmative  therapeutic  measures.  Aus- 
cultation reveals  an  absence  of  the  normal  oesophageal  sound. 
The  arrest  of  the  morsel  will  be  indicated  by  an  arrest  of 
the  sound,  followed  often,  however,  by  another  sound  of 
'^  bubbles  of  gas  bursting  in  a  liquid."  At  times  an  inter- 
mittency  in  the  progress  of  the  bolus  may  be  made  out. 

Prognosis. — Speaking  generally,  spasm  of  the  oesophagus 
is  a  curable  affection.  It  has,  in  a  very  few  exceptional 
instances,  led  to  a  fatal  result.  Depending  as  it  does  upon 
so  many  causes,  its  duration  and  severity  are  solely  affected 
by  the  disease  to  which  it  owes  its  origin.  Hence,  when 
due  to  a  neurotic  or  functional  disturbance,  a  more  rapid 
and  lasting  cure  may  be  expected  than  in  cases  where  there 
is  some  chronic  local  disease  reflexly  producing  the  spasm, 
or  some  more  general  affection,  such  as  gout.  But  in 
every  case  the  relief  of  the  exciting  cause  may  be  suspected 
to  be  rapidly  followed  by  a  subsidence  of  difficulty  in 
deglutition. 

Treatment* — As  a  rule,  patients  suffering  from  oesopha- 
geal spasm  will  need  to  be  treated  for  the  condition  itself, 
as  well  as  for  the  cause  upon  which  it  may  depend.  As 
regards  the  local  treatment,  the  simple  passage  of  a  bougie 
may  be  sufficient  to  cure  the  spasm.  In  cases  where  the 
mucous  membrane  appears  intolerant  of  the  presence  of  a 
bougie,  the  parts  may  be  rendered  less  irritable  by  some 
topical  application.  The  patient  may  be  given  a  cocaine 
lozenge  to  suck,  or  the  bougie  itself  smeared  with  oil  of 
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theobroma  containing  about  5  per  cent,  of  hydrobromate  of 
cocaine.  In  some  cases  subcutaneous  injections  of  morphia 
have  answered  ;  in  others  the  internal  administration  of 
bromide  of  potassium,  strychnine,  or  belladonna.  The  em- 
ployment of  electricity  has  succeeded  when  the  passage  of  a 
boiigie  has  failed.  As  regards  the  treatment  of  the  various 
causes  giving  rise  to  spasm,  little  need  be  added  here. 
Hysteiia,  gout,  affections  of  the  throat,  ear,  <&c.,  need  each 
to  be  dealt  with  according  to  the  principles  governing  the 
ordinary  treatment  of  these  diseases.  Some  judgment  will 
be  required  in  the  proper  selection  of  nourishment.  Any 
food  liable  to  excite  spasm  should  be  withheld,  and  it  will 
generally  be  found  that  fluids  rather  than  solids  will  answer 
best ;  and  warm  materials  rather  than  cold.  In  cases  of 
a  distinct  ansemic  and  neurotic  character  every  attention 
should  be  devoted  to  the  general  health  by  prescribing 
suitable  exercise  and  mental  diversion.  In  some  cases  of 
spasmodic  contraction  of  the  cardiac  orifice,  associated  with 
possibly  some  thickening  or  organic  contraction  of  the  part, 
much  good  has  resulted  from  overstretching  the  stricture 
with  some  form  of  dilator. 


CHAPTER  X. 

ABNORMALITIES  :     DILATATION.         DIVERTICULUM.         CON- 
GENITAL ATRESIA.      CONGENITAL  STENOSIS.      TORSION. 

Dilatation. — As  distinguished  from  a  pouch  or  diverti- 
culum, dilatation  of  the  oesophagus  implies  a  more  or  less 
general  expansion  of  the  canal.  It  may  involve  the  whole 
gullet  between  its  extreme  limits,  producing  a  spindle-shaped 
dilatation,  or  only  the  lower  segment.  It  usually  involves 
uniformly  the  calibre  of  the  canal,  but  occasionally,  though 
rarely,  there  is  a  greater  bulging  in  one  direction.  Where 
the  dilatation  is  general,  the  widest  part  is  about  the  middle, 
so  that  the  canal  presents  a  somewhat  fusiform  outline.    In 
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cases  following  upon  obstruction  at  the  cardia,  tlie  widest 
part  is  near  that  region. 

Etiology. — Numerous  causes  have  been  suggested    as 
giving   rise   to   this   rare  condition.     That   it  occasionally 
ensues  as  the  result  of  some  form  of  obstruction  is  certain. 
In  cases  both  of  carcinoma  and  cicatricial  stricture  instances 
have  been  recorded,  and  in  one  case  at  least  it  seems  to 
have  resulted  from  external  pressure,  as  for  instance  from 
a  greatly  dilated  aorta.     Among  other  possible  obstructive 
influences   are   spasm  of  the   cardia,  and  defective  reflex 
relaxation  of  the  same  orifice.    A  special  form  of  dilatation, 
known  as  the  *'  spindle-shaped/'  is  supposed  to  arise  as  the 
result  of  some  spastic  contraction  of  the  lower  end  of  the 
gullet.     Other  cases  seem  to  depend  more  directly  on  the 
condition  of  the  wall  of  the  gullet  itself  ;  thus  a  catarrhal 
affection  of  the  mucous  membrane  appears  to  have  been  a 
likely  incentive  in  more  than  one  instance.     The  possible 
explanation  in  these  cases  is  that  the  inflammation  extends 
into  the  muscle  tissue  so  as  to  damage  its  structure  and 
impair  its  function,  the  result  being  that  food  accumulates 
and  distension  takes  place.     Among  other  causes,  paralysis 
and   general    muscular  atrophy   have   been   given.      That 
disease  of  the  vagi  should  give  rise  to  dilatation  has  been 
theoretically  suggested  by  Einhorn,  who  based  his  opinion 
upon  the  physiological  experiment  that  division  of  the  vagus 
causes  food  to  lodge  in  the  lower  part  of  the  gullet.    Atony 
of  the  longitudinal  muscular  tibres,  leading  to  difficulty  in 
the  opening  of  the  cardiac  orifice,  is  suggested  as  a  possible 
explanation  in  certiiin  cases.     In  some  recorded  instances 
the  patient's  first  symptoms  of  dysphagia  dated  back  to  an 
accident.     What  can  be  the  connection  between  a  "  severe 
blow  on  the  sternum,"  a  "  violent  strain,"  and  a  **  fall  '  in 
producing  dilatation  it  is  ditiicult  to  say.     That  some  cases 
are  congenital  is  confirmed  by  the  observation  of  Zenker. 
The  enlargement  of  the  canal  at  such  an  early  period  of  life 
hrts  sugfifested  the  homology  of  the  first  stomach  of  a  rumi- 
nant.    Knott  *  points  out  that  a  distinguishing  pathological 
feature  between  congenital  and  acquired  dilatations  is  that 
in  the  former  **the  muscular  coats  of  the  cesophagus  are 
found  to  be  hypertrophied,"  while  in  the  latter  "  the  opposite 
condition  of  atrophy  and  attenuation  is  sometimes  met  with." 

*  Pathology  of  the  (Esophagus,  p.  19. 
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SymptomB. — The  dysphagia  and  regurgitation,  which 
are  the  prominent  symptoms  of  dilatation^  are  often  of  pro- 
longed duration,  in  some  cases  dating  back  to  childhood. 
Although  the  disease  may  be  congenital,  the  symptoms  do 
not  usually  appear  till  the  patient  is  some  years  of  age. 
The  difficulty  in  swallowing,  at  first  only  slight,  gradually 
iocreases,  and  is  accompanied  by  pain,  which  varies  in 
degree  and  kind.  It  is  usually  located  at  some  particular 
spot,  where  a  sense  of  obstruction  also  exists  Relief  is 
often  obtained  by  the  adoption  of  some  special  attitude ; 
thus  one  patient  would  walk  up  and  down,  making  deep 
inspiratory  and  expiratory  efforts,  at  the  same  time  pressing 
forcibly  with  his  hand :  by  such  means  he  was  enabled  to 
get  the  food  into  his  stomach,  and  so  relieve  himself  of  the 
pain  and  inconvenience.  Another  "was  obliged  to  take 
his  meals  in  a  semi-recumbent  posture,  with  his  right  arm 
over  the  back  of  the  chair."  While  in  another  instance  the 
man  had  to  stretch  himself,  when  the  food  was  heard  to 
enter  his  stomach  with  a  loud  gurgling  sound.  In  other 
cases  relief  can  only  be  obtained  by  vomiting,  the  feeling 
of  distension  becoming  so  intolerable  that,  rather  than 
wait  and  strive  to  get  the  food  down,  the  patient  ejects 
the  contents  of  the  distended  gullet  through  the  mouth. 

The  length  of  time  after  taking  food  before  it  is  regurgi- 
tated varies.  In  some  cases  it  is  returned  almost  imme- 
diately, while  in  others,  hours,  and  even  days  may  elapse. 
In  any  case,  the  food  so  ejected  is  found  to  be  free  of  pepsin 
aud  hydrochloric  acid,  thus  indicating  that  it  does  not  come 
from  the  stomach.  The  longer  the  food  remains  lodged  the 
more  likely  it  is  to  decompose,  with  the  result  that  the 
breath  may  become  very  offensive.  Where  the  distension 
is  considerable,  the  heart's  action  may  be  mechanically 
impeded  and  symptoms  of  faintness  ensue.  The  degree  of 
emaciation  will  depend  upon  the  quantity  of  nourishment 
which  finds  its  way  into  the  stomach.  Mucus  and  saliva 
collect  sometimes  to  a  considerable  extent  and  are  hawked 
up.  Troublesome  coughing  is  also  occasionally  present,  and 
serves  to  evoke  attacks  of  vomiting. 

Diafpiosis. — It  will  be  readily  understood  how  apt  such 
caees  are  to  be  set  down  as  due  to  stricture.  The  length  of 
time  since  the  onset  of  the  dysphagia,  the  age  of  the  patient, 
and  the  general  history  of  the  case  will  largely  assist  towards 


80  THE  (ESOPHAGUS. 

a  correct  differentiation.  But  the  moet  confirmatory  evi- 
dence of  dilatation  will  be  found  in  the  ease  with  which,  in 
the  majority  of  cases,  a  large-sized  bougie  may  be  made  to 
pass  into  the  stomach.  That  success,  however,  should  follow 
such  attempts,  the  passage  of  the  bougie  must  only  be  tried 
when  the  gullet  is  empty ;  that  is  usually  after  the  patient 
has  vomited  ;  even  under  these  conditions  difficulty  is  some- 
times encountered  owing  to  the  twisting  or  doubling  of  the 
bougie  upon  itself. 

Prognosis. — While  it  may  be  said  to  be  impossible  to 
cure  this  disease,  much  may  be  done  to  prolong  life.  When 
death  is  directly  due  to  the  dilatation,  it  is  usually  tlie 
result  of  inanition;  hence  it  may  be  expected  that  the  larger 
the  amount  of  food  ejected,  the  shorter  is  likely  to  be  the 
patient's  life.  That  life  may  be  prolonged  for  several  years 
is  abundantly  shown  by  cases  that  have  been  recorded. 

Treatment. — Much  may  be  done  by  careful  attention  to 
diet,  and,  in  some  cases,  by  a  properly  regulated  use  of  a 
feeding  tube.  The  food  taken  should  be  in  small  quantities, 
in  large  part  fluid,  and  taken  at  frequent  intervals.  The 
patient's  feelings,  however,  will  often  prove  the  best  guide 
both  as  to  the  quantity  and  quality  of  nourishment  re- 
quired. Every  endeavour  should  be  made  to  prevent  an 
accumulation  in  the  gullet.  The  use  of  a  feeding  tube, 
where  considered  necessary,  not  only  enables  a  proper 
amount  of  nourishment  to  reach  the  stomach,  but  gives  rest 
to  the  oesophagus,  permitting  the  latter  to  recover  a  certain 
amount  of  its  contractile  power.  In  cases  where  the  dila- 
tation is  secondnry  to  stricture,  the  latter  will  need  to  be 
treated  in  one  or  other  of  the  ways  already  indicated  for 
that  condition. 

IMverticnlnm. — Although  rare,  numerous  cases  of  oeso- 
phageal diverticula  are  to  be  found  recorded,  and  it  is 
more  than  probable  many  others  escape  observation.  The 
condition  does  not  always  give  rise  to  symptoms,  and 
occasionally  diverticula  are  accidentally  met  with  in  the 
course  of  a  post-mortem. 

Etiology. — The  origin  of  these  pouches  is  usually  ascribed 
to  one  of  four  causes  :  either  they  are  (1)  congenital,  or 
they  are  dependent  upon  a  (2)  strictured  condition  of  the 
canal  below,  or  they  result  from  (8)  pressure  within  or  (4) 
traction  from  without. 
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(1)  Congenital. — Francis*  suggests  three  theories  for 
their  oocurrence  :  firstly,  that  they  might  be  analogous  to 
the  diverticula  which  were  found  in  some  of  the  Sauropsida 
and  in  ruminant  animals — forming  the  first  two  compart- 
ments of  the  stomach;  secondly,  that  they  were  foetal 
varieties  analogous  to  the  oesophageal  diverticulum  from 
which  the  larynx,  trachea,  and  lungs  are  formed;  and 
thirdly,  that  they  resulted  from  a  failure  in  the  internal 
doeure  of  a  branchial  cleft. 

(2)  Stricture, — In  cases  resulting  fi'om  this  cause,  it  is 
supposed  that  some  spot  above  the  obstruction,  weakened 
through  inflammation  and  ulceration,  gradually  yields,  and 
on  account  of  the  repeated  pressure  to  which  it  is  subjected 
in  every  act  of  deglutition,  the  wall  becomes  forced  out  into 
a  pouch.  The  condition  is  likened  to  similar  pouches  found 
in  the  bladder  and  rectum,  where  a  stricture  prevents  the 
normal  escape  of  the  contents  of  the  viscus. 

(3)  Pressure . — In  this  class  it  is  assumed  that  there 
already  exists  naturally  some  predisposed  weakened  spot  in 
the  walls  of  the  gullet,  the  continual  subjection  of  which  to 
the  normal  pressure  exercised  in  deglutition  leads  to  the 
formation  of  a  pouch.  Not  therefore  that  there  is  undue 
pressure  within,  but  that  there  exists  abnormal  weakness 
in  the  walls.  One  place  which  appears  thus  to  be  specially 
disposed  is  the  junction  of  the  pharynx  with  the  oesophagus 
posteriorly.  Here  the  inferior  constrictor  above  merges 
with  the  circular  muscle  fibres  of  the  oesophagus  below, 
both  being  placed  transversely ;  and  since  also  this  is  the 
narrowest  part  of  the  canal,  where  anteriorly  is  situated  the 
unresisting  cricoid  cartilage,  greater  pressure  in  deglutition 
is  brought  to  play  here  than  in  any  other  part  of  the  canal. 
Strangely  nature  seems  to  have  failed  in  not  compensating 
for  this  weakness,  although  it  must  be  confessed  that,  con- 
sidering the  rarity  of  the  disease  it  may  well  be  questioned 
whether  we  are  wholly  correct  in  blaming  nature  and  not 
some  other  unnatural  cause.  It  may  be  well  to  remark 
here  that  these  particular  diverticula  are  sometimes  de- 
scribed as  pharyngeal.  Occurring  as  they  do  at  the  junction 
of  pharynx  and  oesophagus,  they  have  perhaps  as  much  right 
to  be  associated  with  the  one  as  the  other :  but  considering, 

*  Lancet,  1887,  vol.  ii.  p.  1271. 
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on  the  other  hand,  that  the  symptoms  are  almost  always 
oesophageal  in  character,  it  would  appear  better  to  retain 
them  in  this  connection. 

Struthers,  as  quoted  by  Francis,  points  out  an  area  of 
weakness  a  little  below  the  bifurcation  of  the  trachea,  due 
to  the  absence  of  any  material  external  support  to  the  gullet 
in  this  situation. 

(4)  Traction^ — By  this  method  the  wall  of  the  OBSophagus 
is  acted  upon  by  some  external  inflammatory  influence, 
which  in  the  process  of  healing  and  contraction  leads  to  the 
formation  of  a  funnel-shaped-like  process.  These  diverticula 
are  found  most  commonly  opposite  or  near  the  bifurcation 
of  the  trachea.  The  reason  for  this  lies  in  the  greater  fre- 
quency with  which  inflammatory  processes  take  place  in  con- 
nection with  the  lymphatic  glands  situated  in  this  region. 

These  traction  pouches  or,  better,  infundibuliform  pro- 
cesses, are  usually  directed  transversely  outwards,  or  obliquely 
upwards,  so  that  their  size  is  not  materially  aflected  by  the 
lodgment  of  any  quantity  of  food.  There  is  risk,  however, 
associated  with  small  fragments  becoming  impacted.  In 
such  cases  ulceration  may  be  set  up,  leading  to  the  forma- 
tion of  a  septic  abscess ;  and  this  latter  finding  its  way  into 
some  neighbouring  structura  or  organ,  may  cause  a  fatal 
result. 

Diverticula  occasionally  arise  from  the  impaction  of 
foreign  bodies.  In  one  sense  these  might  be  deemed  pres- 
sure diverticula,  but  they  difier  in  this  respect,  that  they 
are  essentially  and  almost  solely  due  to  pressure,  and  not  to 
any  abnormal  weakness  in  the  walls  of  the  gullet.  In  most 
of  these  cases  the  pouch  simply  forms  a  sac  for  the  encyst- 
ment  of  the  foreign  body,  and  must  be  considered  as  a 
means  of  cure ;  in  other  cases,  however,  it  is  possible,  either 
from  a  gradual  increase  in  the  size  of  the  sac  while  the  body 
is  retained,  or  a  similar  increase  after  its  ejection,  for  a  true 
diverticulum  to  he  produced. 

Pathology. — In  structure  diverticula  vary.  In  some 
cases  they  possess  a  wall  of  mucous  membrane,  submucous 
tissue  and  muscle ;  while  in  others  there  is  an  absence  of 
any  muscle  tissue,  the  sac  consisting  of  a  dense  substratum 
of  fibrous  tissue  lined  with  mucous  membrane.  The  exist- 
ence of  muscle,  except  around  the  orifice  of  the  sac,  is 
denied  by  Zenker,  who  failed  in  a  number  of  careful  obser- 
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vations  to  detect  its  presence.  If,  for  the  present,  traction 
diveiticula  be  excluded,  the  other  forms  may  be  said  to  be 
either  true  hernial  protrusions  of  the  lining  membrane,  or 
possibly  foetal  varieties  of  the  same  nature  as  the  normal 
diverticulum  of  the  oesophagus,  from  which  the  lungs  are 
developed.  In  size  and  shape  they  exhibit  considerable 
varieties.  In  most  instances  the  size  depends  upon  the  time 
the  pouch  has  been  in  existence.  Small  at  its  origin,  it 
enlarges  from  repeated  fillings  and  continuous  pressure.  In 
some  cases  the  opening  into  the  pouch  is  much  narrower 
than  its  body  or  fundus,  giving  the  sac  a  pedunculated  or 
pear-shaped  appearance ;  in  others  the  reverse  conditions 
are  found,  and  the  orifice  of  the  sac  is  not  only  larger  than 
the  sac  itself,  but  is  in  excess  of  the  calibre  of  the  oesophagus 
in  its  continuity  below.     (See  Fig.  12.) 

As  may  be  gathered  from  what  has  preceded,  the  most 
frequent  position  for  diverticula  is  opposite  the  cricoid 
cartilage.  As  the  sac  increases  in  length  it  passes  down- 
wards between  the  gullet  and  the  spinal  column;  and, owing 
to  the  resistant  action  of  the  latter,  any  increase  in  bulk  of 
the  pouch  causes  pressure  upon  the  oesophagus  in  front. 
This  becomes  greater  the  lower  the  tumour  descends.  By 
reason  of  the  counter  resistant  action  of  the  sternum,  the 
oesophagus  gets  squeezed  by  the  distended  pouch  between 
the  spine  behind  and  the  manubrium  in  front. 

As  indicated  in  describing  the  etiology  of  diverticula,  they 
are  occasionally  met  with  in  other  situations  than  that  just 
described.  Thus  they  have  been  found  at  the  lower  part  of 
the  canal,  at  a  point  a  little  below  the  end  of  the  trachea. 
Traction  diverticula,  as  stated  above,  are  most  frequently 
found  somewhere  in  the  locality  of  the  bifurcation  of  the 
trachea. 

Ssrmptoms. — As  a  rule  it  is  not  until  the  diverticulum  has 
reached  a  suliicient  size  through  the  increasing  accumulation 
of  food,  that  the  patient  begins  to  complain  of  some  sense  of 
obstruction  or  oppression,  localised  usually  at  a  spot  on  the 
neck  or  chest  opposite  the  seat  of  impediment.  Occasionally, 
however,  obstruction  takes  place  at  the  orifice  of  the  pouch, 
independently  of  any  distension  of  the  sac  itself.  Intimately 
associated  with  the  pain  and  feeling  of  oppression  is  the 
immediate  relief  experienced  when  the  patient  ejects  the 
contents  of  the  sac.     This  occurs  in  some  cases  involun- 
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tarily,  but  is  more  frequently  effected  by  the  patient  him- 
self. When  the  diverticulum  exists  in  the  neck,  it  can 
sometimes  be  felt  as  a  tumour  situated  deeply  beneath  the 
gullet,  and  is  observed  to  project  laterally,  or  produce  an  ap- 
pearance of  fulness  when  food  is  taken.  On  pressing  the 
swelling,  as  can  be  accomplished  by  the  patient  himself,  the 
contents  of  the  sac  may  be  heard  to  gurgle  into  the  mouth. 
The  feeling  of  obstruction  is  occasionally  felt  to  begin  above 
and  descend.  This  is  probably  explained  by  assuming  that 
the  difficulty  first  felt  is  at  the  orifice  of  the  pouch,  but  as 
the  latter  fills  it  causes  greater  pressure  lower  down.  The 
reverse  sensation  has  also  been  experienced — that  is,  the 
feeling  of  obstruction  has  appeared  to  ascend.  In  other 
cases  the  complete  filling  of  the  diverticulum  implies  total 
obstruction.  The  length  of  time  during  which  food  may 
remain  in  a  diverticulum  varies.  In  some  instances  it 
amounts  to  days,  and  under  such  circumstances  the  contents 
are  liable  to  decompose  and  the  breath  become  foetid.  Food 
regurgitated  will  be  found  to  be  free  from  any  acid  reaction 
and  shows  no  signs  of  having  undergone  digestion,  thus 
proving  its  return  from  the  oesophagus  and  not  the  stomach. 
A  large  diverticulum,  occurring  either  in  the  neck  or  in  the 
thorax,  may  produce  serious  symptoms  from  pressure  on  blood 
vessels  and  nerves  ;  and  even  the  heart's  action  may  be  im- 
peded when  the  swelling  projects  forwards  to  any  material 
degree  in  the  posterior  mediastinum. 

IMa^osis. — But  little  difficulty  is  encountered  in  diag- 
nosing many  of  those  diverticula  which  occur  in  the  neck 
provided  they  are  sufficiently  advanced  in  size.  The  ex- 
istence of  a  tumour  which  is  found  only  to  form  during  de- 
glutition, and  to  be  capable  of  being  emptied  by  pressure, 
may  be  said  to  be  pathognomonic.  Where,  however,  the 
diverticulum  is  situated  in  the  thorax,  some  difficulty  will 
arise  in  distinguishing  the  affection  from  stricture  and  dila- 
tation. 

Excluding  such  aids  to  diagnosis  as  may  be  elicited  from 
the  history  of  the  case,  its  onset  and  progress,  the  most  con- 
firmatory evidence  will  be  obtained  from  the  use  of  a  bougie. 
In  any  endeavour  to  pass  an  instrument  when  the  diverticu- 
lum is  filled  with  food,  it  will  generally  be  found  that  the 
point  of  the  bougie  or  tube  will  make  its  way  into  the  dis- 
tended orifice  ;  while  if  an  attempt  be  made  when  the  pouch 
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is  empty,  there  is  a  chance  of  it  escaping  the  opening  and 
passing  with  ease  into  the  stomach.  Independently,  how- 
ever, of  such  a  condition  the  hougie  wilJ,  in  the  same  case, 
at  one  time  pass,  while  at  another  it  will  not.  This  incon- 
stancy is  possibly  due  to  a  valvelike  condition  of  the  mucous 
membrane  at  the  orifice  of  the  diverticulum.  Such  a  se- 
quence of  events  will  at  once  exclude  stricture,  but  may  still 
leave  some  doubt  as  to  the  alternative  existence  of  dilatation. 
A  few  repeated  passages  of  the  instrument  will,  however, 
soon  eliminate  the  latter,  and  the  fact  that  a  cavity  is  de- 
tected capable  of  being  washed  out  will  further  aid  towards 
a  correct  diagnosis.  In  one  recorded  iostanoe  use  was  made 
of  the  Bontgen  rays.  The  diverticulum  was  first  distended 
with  a  solution  containing  bismuth,  and  then  skiagraphed. 
The  result  was  to  obtain  a  shadow  of  the  pouch  which  it  was 
possible  to  measure. 

Prognosis. — The  progress  of  the  disease  is  in  most 
instances  slow,  but  sooner  or  later  trouble  will  arise  from 
obstructive  effects.  Careful  feeding  will,  however,  tend  to 
ward  off  this  difiiculty.  Wasting  sets  in  so  soon  as  it  be- 
comes impossible  for  sufficient  nourishment  to  be  taken,  and 
such  inanition  is  but  the  forerunner  of  death  from  starvation. 
Fortunately,  wherever  the  diverticulum  exists  in  the  neck  or 
can  be  reached  from  that  region  operation  holds  out  a  per- 
fect cure,  and  several  cases  are  now  recorded  where  total 
excision  of  the  sac  has  effected  complete  relief.  Diverticula 
due  to  traction  do  not  as  a  rule  give  rise  to  obstruction,  but 
the  danger  connected  with  them  is  the  possibility  of  peiHPora- 
tion  and  the  sudden  onset  of  serious  symptoms  due  to  second- 
ary complications. 

Treatment. — Something  may  be  done  to  mitigate  tempo- 
rarily the  sufferings  of  the  patient  and  prolong  life,  but  within 
recent  years  a  great  deal  has  been  accomplished  in  the  way 
of  effecting  a  cure.  As  regards  relief,  a  careful  selection  of 
food  should  be  made.  Solids  should  be  avoided  except  when 
they  are  well  minced  and  mixed  up  with  fluid.  By  means 
of  a  tube  the  cavity  should,  if  possible,  be  washed  out  once 
a  day,  so  as  to  prevent  accumulation.  In  one  case  it  was 
noted  that  the  patient  could  take  food  better  in  the  recumbent 
position  than  in  the  erect.  By  means  of  a  tube  also,  or  catheter, 
food  may  be  successfully  conveyed  past  the  lip  of  the  diver- 
ticulum.    When  such  conservative  measures  fail,  and  the 
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patient  shows  signB  of  sinkiDg  from  starvation,  gastrostomy 
must  be  performed. 

The  most  successful  treatment  of  cervical  diverticula  is, 
however,  now  to  be  found  in  total  extirpation.  It  may  be 
said  that,  so  far  as  one  is  permitted  to  draw  conclusions  from 
several  recorded  cases,  the  operation  of  excision  of  a  cervical 
diverticulum  is  attended  with  but  little  risk,  and  is  capable 
of  accomplishing  a  perfect  cure. 

For  the  operation  for  excision  of  diverticula  see  chap.  xii. 
on  operations  of  the  oesophagus. 

Malformatioiui  or  deformities. — Some  of  these  are 
to  be  found  in  monstrosities,  but  those  to  be  dealt  with  here 
are  only  such  as  occur  or  exist  in  the  living. 

The  malformations  met  with  in  life  are  congenital  atresia 
or  deficiency,  congenital  stricture,  congenital  diverticula, 
and  tondon.  Of  these,  congenital  diverticula  have  already 
been  dealt  with.  Of  the  remainder,  congenital  atresia  or 
deficiency  is  by  far  the  most  common. 

Congenital  atresia. — Pathology* — In  these  cases  it  is 
usually  found  that  the  pharynx  or  oesophagus  terminates  in 
a  enl-de-'Sac  somewhere  about  the  level  of,  or  a  little  below, 
the  cricoid  cartilage.  Extending  from  this,  for  a  distance 
of  about  an  inch,  is  often  a  fibrous  cord  which  terminates  in 
the  lower  segment  of  the  gullet,  that  part  which  is  connected 
with  the  stomach.  The  part  of  the  oesophagus  continuous 
with  the  stomach  is  usually  normal ;  but  on  tracing  its  chan- 
nel upwards,  it  is  very  frequently  found  connected  by  a 
small  opening  with  a  trachea.  The  cause  of  this  defective 
condition  of  the  oesophagus  is  dependent  either  upon  some 
disease  in  early  foetal  life  or  some  incompleteness  in  the  pro- 
oess  of  development. 

Symptoms. — It  is  not  long  after  birth  that  indications 
are  prominently  given  that  there  is  obstruction  in  the  gullet. 
Almost  immediately  after  the  child  takes  the  breast,  or  has 
been  fed  with  milk,  it  vomits,  returning  all  that  has  been 
swallowed  ;  so  that  if  it  is  possible  to  collect  what  is  ejected 
it  will  be  found  to  equal  in  quantity  that  given.  In  some 
cases  dyspnoea  supervenes  upon  the  return  of  the  milk,  due 
to  some  of  it  finding  its  way  into  the  larynx.  Although  no 
food  enters  the  stomach,  meconium  may  be  passed.  The 
child  rapidly  emaciates  and  dies.  The  length  of  life  de- 
pends upon  the  general  state  of  nutrition  of  the  child.     In 
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one  recorded  case,  life  waa  prolonged  for  eight  days ;  but  in 
the'  majority  of  instances  death  has  occurred  on  the  second 
or  third  day. 

DiagnosiB. — The  passage  of  a  bougie  will  at  once  detect 
the  existence  of  obstruction.  As  a  rule  the  instrument  will 
be  found  not  to  pass  much  beyond  the  cricoid  cartilage ;  that 
is  to  say,  a  distance  of  from  three  to  four  inches  from  the 
lips.  Independently,  however,  of  the  passage  of  a  bougie, 
the  sudden  and  complete  return  of  all  food  will  in  nearly  all 
instances  sufficiently  indicate  the  true  nature  of  the  case. 

Treatment. — Anything  operative  upon  a  child  so  young 
is  of  itself  of  considerable  gravity ;  nevertheless,  if  life  is  to 
be  prolonged  it  must  be  by  operation.  At  present  no  other 
alternative  than  gastrostomy  seems  at  all  reasonable.  The 
condition,  however,  itself  is  sufficiently  grave  to  warrant  it. 
If  it  should  ever  prove  successful,  then  Holmes's  suggestion 
of  cutting  down  upon  the  upper  cul-de-sac  and  endeavouring 
to  get  a  connection  between  the  two  segments,  might  later 
be  considered.  It  must  always  be  remembered  that  the  un- 
fortunate complication  of  a  communication  of  the  lower  seg- 
ment with  the  trachea,  which  exists  in  the  majority  of  cases, 
renders  every  endeavour  less  likely  to  be  successful  than 
might  otherwise  be  expected. 

Congenital  stenosis.  —  In  my  larger  work  I  collected 
eight  cases  which  had  been  recorded  of  this  rare  affection. 
The  part  of  the  oesophagus  stenosed  may  be  either  the  upper 
or  the  lower  end.  When  occurring  above  it  seems  possible 
that  the  explanation  of  the  condition  may  be  found  in  some 
developmental  defect  connected  with  the  early  formation  of 
the  pulmonary  diverticulum .  As  a  sequel  to  the  constriction, 
dilatation  of  the  (esophagus  may  take  place  above  it.  The 
passage  of  a  bougie  will  sufficiently  indicate  the  existence  of 
the  stricture  and  determine  also  other  features  connected 
with  ilis  breadth,  degree  of  tightness,  and  extent. 

The  conclusions  to  be  drawn  from  the  few  cases  recorded 
seem  to  be  that  life  may  be  prolonged  to  comparatively 
old  age,  with  freedom  from  any  material  discomfort  so  long 
as  the  food  taken  is  carefully  selected,  well  masticated, 
slowly  eaten,  and  either  mixed  with  or  followed  by  fluids. 
Any  indiscretion  in  this  respect  is  liable  to  invoke  spasm 
around  the  constricted  part  and  so  for  a  time  increase  the 
difficulty   of  deglutition.      As   regards  treatment   of   the 
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stricture,  dilatation  with  bougies  should  be  attempted. 
But  it  is  doubtful  whether  good  will  follow  in  all  cases, 
for  the  conditions  are  not  comparable  to  such  as  exist  in 
cicatricial  stricture.  Operations,  especially  those  of  a  cutting 
character,  are  not  advisable. 

Torsion  of  the  ceBophagas. — One  or  two  cases  have 
been  recorded  of  this  rare  condition,  but  too  little  is  at 
present  known  of  it  to  deserve  more  than  a  passing  notice. 


CHAPTER  XI. 

EXTERNAL    INFLUENCES  :     PRESSURE.       PERFORATION. 

DISTORTION. 

Irrbbpbgtive  of  diseases  which  may  be  said  to  be  directly 
connected  with  the  walls  of  the  oesophagus,  there  are 
certain  influences  exercised  upon  it  from  without  which, 
from  the  nature  of  the  symptoms  produced,  are  liable  to  be 
mistaken  for  an  affection  of  the  tube  itself.  Thus  it  may 
be  pressed  upon,  perforated,  or  distorted. 

PresBvre, — ^The  commonest  cause  of  pressure  is  aneur- 
ysm, and  among  other  causes  are  enlarged  glands,  tumours, 
abscesses,  a  distended  pericardium,  enlarged  auricles,  and 
backward  dislocation  of  the  sternal  end  of  the  clavicle. 

Aneurysms  which  cause  pressure  on  the  oesophagus 
mostly  arise  from  the  aorta,  but  in  rare  instances  they  have 
been  connected  with  other  large  neighbouring  vessels. 

The  symptoms  at  the  early  stage,  besides  thase  peculiar 
to  the  disease  itself,  are  of  the  nature  of  some  difficulty  in 
swallowing.  This  difficulty,  even  when  at  its  worst,  rarely 
reaches  the  acute  stage  of  that  found  in  stricture ;  and  the 
fact'  that  in  so  many  cases  of  aneurysm  of  the  thoracic 
aorta  there  is  an  absence  of  all  dysphagic  trouble,  shows 
that  its  appearance  in  any  particular  case  must  depend 
upon  certain  special  relations  between  the  aneurysm  and 
the  gullet.      That  the   dysphagia   is   never  severe    finds 
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probably  a  correct  explanation  in  two  causes:  one,  the 
absence  of  any  interference  with  the  normal  peristaltic 
action  of  the  muscle  wall;  and  the  other,  the  limit  of 
the  pressure  to  one  side.  To  these  it  would  seem  right 
to  add  the  ease  with  which  the  gullet,  from  its  loose  ana- 
tomical connections,  can  adapt  itself  to  any  lateral  dis- 
placement. 

In  cases  of  prolonged  pressure  from  aneurysm  attacks  of 
htemorrhage  may  take  place;  these,  only  slight  at  first, 
may  terminate  in  a  fatal  copious  gush.  It  appears  that 
the  process  by  which  perforation  is  brought  about  is  some- 
what complicated.  Thus  the  pressure  of  the  aneurysm 
causes  a  circumscribed  sloughing  of  the  mucous  membrane. 
When  the  slough  separates  an  ulcer  forms,  and  by  its 
extension  a  communication  is  effected  between  the  gullet 
and  the  aneurysm. 

Pressure  from  enlarged  glands  is  possibly  almost  as 
frequent  as  that  from  aneurysm.  By  enlarged  glands  is 
meant  the  thyroid  in  the  neck,  and  the  bronchial  lymphatic 
glands  in  the  region  of  the  bifurcation  of  the  trachea. 
Qoitre  is  probably  the  commonest  of  all  causes  of  pressure, 
particularly  that  form  of  it  known  as  constricting  goitre. 
A  substernal  bronchocele  may  also  cau^e  pressure.  En- 
largement of  the  cervical  glands  may  exercise  pressure 
upon  the  oesophagus  in  the  neck  ;  it  is  more  usual,  however, 
for  the  glands  about  the  roof  of  the  lung  to  press  upon  the 
gullet  in  that  region.  Pressure  from  tumours,  such  as 
carcinoma,  sarcoma,  lymphoma,  and  lympho-sarooma,  may 
take  glace  in  any  part  of  the  course  of  the  gullet.  It  is 
more  frequent,  however,  with  the  exception  of  carcinoma  of 
the  thyroid,  for  these  malignant  growths  to  attack  the 
posterior  part  of  the  canal,  taking  their  origin  from  the 
spinal  column. 

Among  innocent  tumours  exostosis  of  a  vertebra  has 
been  known  to  give  rise  to  compression. 

Pressure  from  abscess  occasionally  occurs  in  cases  of 
spinal  caries.  In  a  case  which  came  under  my  own  ob- 
servation the  abscess  was  seated  behind  the  upper  part 
of  the  sternum ;  the  child  had  some  little  difficulty  in 
swallowing  both  solids  and  fluids,  always  experiencing  during 
the  endeavour  a  disagreeable  choking  sensation.  His  most 
distressing  symptoms  were,  however,  connected  with  his 
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breathing.    The  case  ifi  recorded  in  the  Annals  of  Sur- 

It  most  be  remembered  that  in  nearly  all  cases  of  com- 
pression  of  the  oesophagus  in  the  neck  and  in  the  upper 
part  of  the  thorax  the  dysphagia  will  be  associated  with 
symptoms  of  dyspnoea.  The  amount  of  pressure  sufficient 
to  produce  difficulty  of  swallowing  will  almost  certainly 
produce  greater  difficulty  in  breathing.  This  association 
of  dyspnoea  with  dysphagia  will  in  many  cases  serve  to 
distinguish  between  obstruction  the  result  of  external 
influences  and  that  arising  from  disease  of  the  canal  itself,  f 

Perf oration. — Many  of  the  causes  already  given  as  pro- 
ductive of  pressure  may  in  their  later  stupes  result  in 
perforation.  Aneuiysm,  as  indicated  above,  gives  rise  to 
hemorrhage;  perforation  by  external  malignant  growths 
may  cause  a  like  symptom.  Tubercular  glands  in  the 
process  of  suppuration  may  adhere  to  the  walls  of  the 
gullet,  and  finally  ulcerate  into  its  canal. 

IMBtortioii. — It  is  rarely  that  the  oesophagus  is  so  bent 
upon  itself  that  symptoms  of  obstruction  show  themselves. 
As  might  be  expected,  it  is  only,  therefore,  where  the 
primary  and  compensatory  curves  are  acute  that  such 
symptoms  are  likely  to  be  met  with. 

*  1889,  vol.  ix.  p.  193. 

t  See  page  50  for  exceptions  In  cases  of  carcinoma  of  the  cbso- 
phagus. 
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CHAPTER  XII. 

OPERATIONS. 


1 .  INTRODUCTION  OF  BOU- 
GIES, FORCEPS,  PROBANGS, 
EXTRACTORS,  &C. 

2.  INTERNAL  (ESOPHAGO- 
TOMY. 

3.  ELECTROLYSIS. 


4.  EXTERNAL   CESOPHAGO- 
TOMY  (cervical). 

5.  EXTERNAL  (ESOPHAGO- 
TOMY  (thoracic) 

6.  (ESOPHAGOSTOMY. 

7.  (ESOPHAGECTOMY. 


8.  EXCISION    OF    DIVERTICULA. 

Thi  Operations  to  be  described  here  are  those  only  which 
directly  implicate  the  gullet  itself.  Although  gastrotomy 
and  gastrostomy  are  both  operations  performed  as  a  part  of 
the  treatment  of  certain  diseases  affecting  this  region,  they 
will  not  be  dealt  with  here,  but  will  be  found  fully  described 
in  the  chapter  devoted  to  operations  upon  the  stomach  at 
the  conclusion  of  the  section  which  deals  with  the  surgical 
affections  of  that  region. 

1.  Introduction  of  bougies^  forceps,  probands, 
extractors,  &c. — For  the  passage  of  instruments  the  patient 
should, if  possible,  be  seated  on  a  chair  or  propped  up  in  bed, 
and  the  surgeon  should  stand  in  front  or  on  the  patient's  right 
side.  The  head  should  be  slightly  thrown  back  and  securely 
held  by  an  assistant.  The  arms  also,  especially  in  the  case 
of  children,  should  be  secured  either  by  a  third  assistant  or 
enclosed  in  a  binder  passed  round  the  chest.  To  keep  the 
mouth  open  a  gag  may  be  used,  but  an  ordinary  wine-bottle 
cork  is  preferable.  The  instrument  may  be  smeared  with 
some  lubricant  such  as  glycerine,  but  it  is  not  necessary  as 
the  mucous  secretion  of  the  gullet  is  usually  sufficient  to 
admit  of  an  easy  passage.  It  should  be  previously  warmed 
by  friction  or  hot  water. 

In  the  case  of  pliable  instruments,  these  should  be 
previously  bent  to  the  required 'curve  and  then  taken  in 
the  right  hand  of  the  surgeon  and  carefully  conducted  to 
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the  back  of  the  pharynx.  The  end  of  the  toDgue  secured 
by  the  operator  between  the  finger  and  thumb  of  his  left 
band  covered  with  a  towel  or  piece  of  lint,  will  help  to 
draw  the  laryux  forwards,  and  give  a  means  also  of  some- 
what steadying  the  patient's  head.  In  some  cases  it  will 
be  found  better  to  depress  the  tongue  with  the  finger,  and 
guide  the  end  of  the  instrument  over  the  glottis.  Imme- 
diately the  instrument  touches  the  back  of  the  pharynx, 
the  patient  will  retch ;  but  as  long  as  there  is  no  real 
difficulty  in  respiration,  indicative  of  its  being  within  the 
kiynx,  which  at  all  times  is  unlikely,  it  should  be  steadily 
pushed  on.  When  once  the  instrument  has  properly 
entered  the  gullet,  the  patient  if  straining  or  retching 
should  be  induced  to  try  and  calm  himself  and  breathe 
naturally  before  any  further  endeavour  is  made  to  push 
onwards.  Wlien  thus  quieted,  he  should  be  told  to  swallow 
—the  tongue  having,  of  course,  been  liberated.  By  so 
doing  a  normal  peristaltic  action  takes  place,  which  will  be 
felt  dther  to  carry  the  instrument  on,  or  materially  facili- 
tate its  downward  movement  on  pressure.  In  dilating 
strictures  in  the  upper  part  of  the  gullet,  the  passage  of 
bougies  is  much  facilitated  by  drawing  the  larynx  and 
trachea  forwards  between  the  thumb  and  fingers  of  the 
disengaged  hand  at  the  moment  that  the  obstruction  is 
reached  by  the  dilating  instrument. 

Grentleness  must  in  all  cases  be  exercised.  Any  hitch  in 
the  progress  of  the  instrument  should  not  be  overcome  by 
force,  but  time  should  be  allowed  for  the  subsidence  of 
spasm.  If  advance  is  still  impeded  the  instrument  should 
be  withdrawn,  and  the  endeavour  renewed. 

The  question  of  the  administration  of  an  anaesthetic  has 
already  been  discussed,  and  rather  than  occupy  space  here 
by  repeating  the  arguments  for  and  against  its  adminis- 
tration, the  reader  may  be  referred  back  to  page  21. 

It  is  useful  to  remember,  in  the  introduction  of  bougies 
or  tubes,  that  in  the  adult  the  distance  between  the  incisor 
teeth  and  the  orifice  of  the  oesophagus  is  from  five  to  six 
inches,  and  the  length  of  the  gullet  itself  from  nine  to  ten 
inches.  Hence  the  cardiac  orifice  will  be  distant  from  the 
teeth  from  fourteen  to  sixteen  inches. 

2.  Internal  cesopha^otomy. — ^The  cutting  of  a  stricture 
from  within  the  canal  necessitates  the  passage  of  the  cutting 
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instrument,  or  oesophagotome,  through  the  contracted 
portion.  Hence,  prior  to  its  introduction,  it  must  be 
ascertained  by  the  passage  of  bougies  that  the  channel  is 
sufficiently  large.  There  are  different  forms  of  oesopha- 
gotomes,  but  the  common  feature  underlying  all  is  the 
presence  of  one  or  two  concealed  blades  located  at  the 
distal  extremity  of  the  instrument,  and  capable  of  beings 
projected  to  the  required  distance  by  mechanical  contriv> 
ances  placed  in  the  handle. 

In  the  manner  already  described  for  the  introduction  of 
bougies,  (jfc.,  the  instrument  is  passed  down  the  oesophagus 
until  it  is  judged  that  the  bulbous  cutting  extremity  is 
beyond  the  seat  of  stricture.  The  blade  is  or  the  blades  are 
then  made  to  project,  and  by  a  rapid  pull  outwards,  of 
sufficient  distance  to  traverse  the  length  of  the  stricture, 
the  latter  is  divided.  The  process  may  be  repeated  two  or 
more  times  if  thought  necessary.  To  prevent  any  union 
of  the  cut  surfaces,  bougies  should  be  passed  within  the 
course  of  a  day  or  two.  For  dangers  in  connection  with 
this  operation  see  page  64. 

3.  Electrolysiji. — Considerable  use  has  been  made  of  this 
method  of  treatment  in  strictures  of  the  oesophagus ;  and, 
as  already  indicated  in  the  section  dealing  with  that  subject, 
much  success  has  attended  its  employment.  I  cannot  do 
better  than  quote  Steavenson  on  the  ''  Uses  of  Electrolysis 
in  Surgery,"  for  the  manner  of  putting  this  method  into 
practice. 

'*  A  long  flexible  electrode,  like  an  ordinary  oesophageal 
bougie,  is  required,  to  which  can  be  attached  olivary  metal 
ends  of  various  sizes,  as  in  the  case  of  some  of  the  electrodes 
used  for  stricture  of  the  uretha  and  rectum.  The  electrode 
is  connected  with  the  negative  pole  of  the  battery,  that 
connected  with  the  positive  pole  being  placed  on  some 
indifferent  part  of  the  body.  A  current  strength  of  five 
mill iamp^ res  is  generally  employed,  and  the  current 
allowed  to  flow  for  fifteen  or  twenty  minutes,  unless  the 
electrode  passes  the  obstruction  in  a  shorter  time.  It  will 
be  found,  as  in  the  case  of  strictures  in  other  parts,  that 
recontraction  does  not  take  place  so  rapidly  as  after  dilata- 
tion, and  that  usually  after  a  week's  interval  a  bougie  can 
be  passed  one  size  larger  than  that  used  on  the  former 
occasion.     A  perforated  electrode  has  been  used  which  will 
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pass  over  a  celluloid  guide  so  aa  to  diminifih  the  risk  of  its 
pa^ng  into  a  pouch  by  the  side  of  the  oesophagus,  or  of  its 
deoomposiDg  laterally  too  much  of  the  cancerous  tissue  of  a 
malignant  stricture,  and  by  this  means  making  an  opening 
into  the  posterior  mediastinum.  The  guide  is  sufficiently 
small  to  pass  through  the  stricture  and  thus  direct  the 
passage  of  the  electrode.  As  with  other  forms  of  treat- 
ment of  oesophageal  stricture,  electrolysis  gives  more 
prospect  of  success  with  the  fibrous  variety  than  with  the 
malignant.'^ 

4.  External  cesopluicotomy  (cerrical). — This  opera- 
tion is  usually  performed  on  the  left  side  of  the  neck,  except 
in  such  cases  where  the  position  of  the  impacted  body 
soggests  that  removal  would  be  more  easily  effected  on 
the  right. 

The  patient  is  placed  in  the  supine  position,  with  the 
shoulders  slightly  raised  and  the  head  thrown  back  and 
rotated  to  the  right  side.  The  side  of  the  neck  is  shaved 
free  of  any  hairs,  and  the  skin  properly  cleansed  and 
prepared  as  for  any  ordinary  antiseptic  operation.  The 
sorgeon,  standing  on  the  left  side  of  the  patient,  ascertains 
the  necessary  landmarks :  the  upper  border  of  the  thyroid 
cartilage,  the  stemo-clavicular  articulation,  and  the  anterior 
border  of  the  stemo-maatoid.  The  skin  being  steadied 
between  the  fingers  and  thumb  of  the  left  hand,  an  incision 
is  carried  along  the  margin  of  the  anterior  border  of  the 
stemo-mastoid  from  about  three-quarters  of  an  inch  above 
the  stemo-clavicular  articulation  to  the  upper  border  of  the 
thyroid  cartUage.  By  this  incision  the  skin,  superficial 
fascia,  and  platysma  myoides  are  divided,  together  with 
posdbly  some  superficial  veins;  these  latter  should  be  at 
once  secured,  and  if  by  any  chance  it  is  observed  before 
making  the  incision  that  the  line  is  crossed  by  either  the 
anterior  or  external  jugular,  these  should  be  first  double- 
ligatured  and  then  divided. 

The  next  stage  of  the  operation  consists  in  a  careful 
deep  dissection  down  to  the  gullet.  This  should  be  effected 
mostly  by  snipping,  teasing,  or  tearing  the  parts  asunder, 
and  not  by  any  free  cutting. 

As  soon  as  the  internal  border  of  the  sterno- mastoid  is 
exposed  it  should  be  hooked  aside,  and  similarly  the  carotid 
i^heath — with  its  vessels  and  nerves  when  sufficiently  isolated 
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— should  be  drawn  outwards  and  included  with  the  muscle 
in  the  grasp  of  the  same  retractor.  The  omo-hyoid  muscle, 
which  crosses  the  space  at  its  upper  part,  if  it  cannot  be 
hooked  aside  must  be  divided  as  near  as  possible  to  its 
attachment  to  the  hyoid  bone,  so  as  to  avoid  any  interfer- 
ence with  its  nerve  supply  through  the  descendens  noni. 
The  stemo-thyroid  and  stemo-hyoid  together  with  the 
thyroid  gland  must  be  drawn  slightly  inwards.  To  facili- 
tate this  lateral  reti-action  of  parts,  the  head  should  be 
slightly  flexed.  With  a  little  further  careful  dissection 
through  the  deep  fascia^  the  oesophagus  will  be  reached 
lying  beneath  the  trachea,  which  must  also  be  drawn  gently 
to  the  opposite  side  in  order  to  better  expose  the  former. 
In  this  latter  part  of  the  dissection  the  thyroid  arteries 
should  be  avoided,  or,  if  division  is  necessary  to  gain  freer 
access,  they  should  be  first  secured.  The  recurrent  laryn- 
geal, which  runs  upwards  between  the  oesophagus  and  the 
trachea,  must  be  careftdly  avoided ;  any  injury  to  it  would 
lead  to  impairment  of  the  voice. 

The  final  stage  of  the  operation  consists  in  opening  the 
gullet.  If  the  operation  be  for  an  impacted  body  which 
can  be  easily  felt,  no  further  guide  is  necessary  for  the 
incision.  If,  on  the  other  hand,  the  oesophagus  is  in  its 
normal  flaccid  condition,  a  bougie  or  sound  should  if 
possible  be  introduced  by  the  mouth  and  made  to  project 
at  the  point  at  which  the  canal  is  to  be  opened.  With  a 
sharp  scalpel  the  point  of  the  projecting  instrument  is  cut 
down  upon  and  a  small  longitudinal  incision  made.  If  no 
instrument  can  be  inserted,  then  the  walls  of  the  oesophagus 
should  be  secured  at  two  points  by  two  pairs  of  forceps,  the 
parts  between  them  drawn  slightly  forwards,  and  the  knife 
carefully  but  quickly  plunged  into  the  canal.  The  incision 
can  be  enlarged  by  snicking  with  a  pair  of  scissors  in  an 
upward  or  downward  direction,  or  dilating  with  the  finger  or 
a  pair  of  dressing  forceps.  To  secure  the  opening,  the  edges 
may  be  transfixed  with  a  silk  suture,  or  held  with  two  pairs 
of  artery  forceps.     Any  haemorrhage  is  not  serious. 

Some  difierence  of  opinion  exists  as  to  the  advisability  of 
closing  the  oesophageal  wound.  If  it  is  decided  to  do  so, 
the  mucous  membrane  should  be  stitched  separately.  If 
the  muscle  wall  be  included  in  the  same  stitch,  there  is 
a  greater  danger  of    the   sutures  cutting   through.      The 
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external  wound  may  be  closed  for  a  considerable  extent ; 
and  to  remove  the  possibility  of  such  serious  consequences 
as  would  ensue  fi*om  any  leakage  from  the  oesophagns,  a 
small  drainage  tube  should  lead  from  the  deepest  part  to 
the  surface  at  the  lower  end  of  the  wound  ;  or  no  attempt 
should  be  made  to  close  the  wound,  which  is  stuffed  with 
iodoform  gauze.  Either  tube  or  stuffing  may  be  removed 
in  the  course  of  a  few  days  if  all  seems  doing  well.  When 
the  patient  is  returned  to  bed,  it  is  advisable  to  limit  the 
movement  of  the  head  as  much  as  possible,  either  by  the 
way  in  which  the  bandages  are  applied,  or  by  placing  sand- 
bags on  each  side  of  the  head. 

If  the  patient's  strength  will  admit,  all  nourishment  for 
some  days  should  be  given  by  nutrient  enemata;  but  if 
the  system  requires  more  support  than  can  be  got  by  rectal 
feeding,  food  should  be  given  through  a  tube  carefully  intro- 
duced down  the  gullet. 

5.  External  ceaophagotomy  (thoracic). — The  opera- 
tion of  intrathoracic  oesophagotomy  practised  by  Portarca  * 
on  the  dead  subject,  and  proposed  by  him  for  cases  of  impacted 
foreign  body  in  the  mediastinal  portion  of  the  gullet,  in 
thus  described  :  "  The  body  being  turned  over  on  the  belly, 
a  vertical  indsion,  between  five  and  six  inches  in  length, 
the  middle  of  which  corresponds  to  the  fourth  dorsal  spine, 
is  made  midway  between  the  internal  border  of  the  scapula 
and  the  spines  of  the  dorsal  vertebne.  The  following 
structures  are  divided  in  succession  :  the  aponeurosis  of 
the  trapezius,  and  at  the  lower  part  of  the  wound  some  of 
its  muscular  fibres  ;  the  aponeurosis  and  lower  fibres  of  the 
rhomboideus  major,  the  aponeurosis  between  the  two  serrati 
muscles;  then,  after  sepcaution  of  the  sacro-lumbales 
from  the  longissimus  dorsi,  the  transversalis  colli.  The 
third,  fourth,  and  fifth  ribs  having  been  thus  exposed,  a 
piece  of  bone  about  an  inch  in  length  is  removed  from  each, 
the  internal  section  of  each  rib  being  close  to  the  transverse 
process  of  the  corresponding  vertebra.  The  pleura  is  now 
carefully  stripped  from  the  inner  fragments  of  the  ribs  and 
the  front  of  the  spine,  and  the  vena  azygos  exposed,  in  front 
of  which  will  be  seen  the  oesophagus  at  a  depth  of  four 
inches  from  the  wound  of  the  skin." 

*  Brit.  Med,  Joum,  Epitome,  1894,  vol.  iL  p.  79. 

Q 
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6.  (XSsophagostomy. — The  steps  of  the  operation  as  far 
as  to  and  including  the  opening  of  the  oesophagus  are  the 
same  as  in  external  oesophagotomy.  The  edges  of  the  ceso- 
phageal  wound  are  then  caught  up  by  forceps,  and  by  means 
of  gentle  traction  united  by  a  silk  stitch  or  two  to  the  margins 
of  the  skin.  The  short  tube  used  for  feeding  purposes 
measures  about  three  inches  in  length  below  the  bend  and 
about  one  inch  above  it.  To  its  shorter  end  is  fijced  a  shield, 
so  that  after  tbe  introduction  of  the  tube  into  the  gullet,  it  Ib 
secured  in  position  by  tapes  tied  round  the  neck.  As  in  the 
operation  of  tracheotomy,  any  undue  gaping  of  the  wound 
above  and  below  the  tube  may  be  brought  together  by  a 
few  stitches.  In  feeding  the  patient  a  much  longer  tube  and 
one  of  a  less  calibre  may  be  advantageously  inserted  through 
the  fixed  one,  so  as  to  ensure  that  none  of  the  mateiial  given 
finds  its  way  into  the  perioesophageal  tissues.  In  the  event 
of  the  so-called  "  oesophagotomy  tube  "  not  being  used  as 
a  guide,  care  must  be  taken  in  the  insertion  of  the  single 
tube  that  it  does  not  make  its  way  into  the  soft  tissues 
instead  of  into  the  oesophagus.  Solis-Oohen  quotes  an 
instance  which  came  under  his  observation,  where  the  rigid 
stomach  tube  had  been  passed.  Instead  of  finding  its  way 
into  the  gullet,  it  went  down  into  the  mediastinum.  The 
accident  was  undiscovered  until  after  the  death  of  the 
patient  on  the  following  day. 

The  remaining  operations  of  (Esophagoplasty,  CEsophagec- 
tomy,  and  Excision  of  Diverticula  have  been  performed  too 
rarely  to  admit  of  any  precise  details  being  laid  down  as  to 
their  execution.  They  have  been  limited  so  far  to  special 
circumstances  afiecting  each  case,  and  to  the  ingenuity  of 
the  surgeon  operating.  Some  guidance,  however,  may  be 
gained,  in  any  subsequent  attempts,  by  a  brief  summary  of 
the  steps  taken  in  the  few  cases  recorded,  and  where  the 
surgeon  himself  has  described  the  operation  performed  or 
made  suggestions  in  reference  to  it. 

7.  GESsophagectomy. — The  performance  of  this  opera- 
tion in  the  neck  involves,  in  the  first  place,  the  free 
exposure  of  the  gullet  by  the  s*xme  incision  as  already  given 
for  external  oesophagotomy  ;  and,  in  the  second,  the  freeing 
of  that  portion  of  the  implicated  gullet  from  the  parte 
ai'ound,  and  its  excision.  The  lower  end  of  the  canal  is 
then  brought  out  at  the  external  wound,  and  secured  there 
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by  stitches  to  the  skin.  The  chief  difficulties  of  the  opera- 
tion are  connected  with  the  excision  of  the  aiSected  part,  and 
its  greatest  dangers  are  in  shock  and  subsequent  septic 
mischief  about  the  wound. 

Endothoracic  resection  has  been  proposed  by  J.  Nassiloff,* 
and  the  directions  for  the  operation  as  quoted  by  Solis-Cohen 
tre  the  following :  "  An  incision  through  all  the  soft  tissues 
is  made  pcurallel  to  the  internal  border  of  the  scapula,  seven 
to  nine  centimetres  from  the  line  of  the  spinous  processes. 
Two  other  incisions  are  made  at  the  two  extremities  of  the 
first  one.  The  flap  being  detached,  four  ribs  are  resected 
one  after  the  other.  The  pleura  is  carefully  separated  from 
the  ribs,  and  entrance  is  thus  made  at  the  posterior  medias- 
tinum. The  oesophagus  is  now  to  be  isolated,  an  oesophageal 
sound  being  introduced  first  if  desired  or  if  required,  and 
raised  on  a  soft  hook.  The  oesophagus  is  secured  by 
ligatures  placed  above  the  neoplasm  and  below  it,  the 
requisite  portion  is  resected,  and  the  ends  of  the  gullet 
united  by  suture  after  the  method  of  Czemy.  If  the 
neoplasm  is  very  extensive  it  is  proposed  simply  to  cut  the 
(Esophagus  and  unite  its  inferior  extremity  to  the  skin 
by  suture.  The  final  step  of  the  operation  consists  in 
recovering  the  wound  with  the  flap  of  soft  tissues." 

8.  Excision  of  diverticiiUu — The  preliminary  steps 
for  the  exposure  of  the  diverticulum  are  the  same  as  those 
given  for  the  performance  of  external  oesophagotomy.  The 
pouch  is  then  freed  from  all  connections  with  surrounding 
parts,  and  its  neck  or  junction  with  the  gullet  carefully 
traced.  The  severance  of  the  sac  from  the  main  channel 
may  be  effected  in  one  of  two  ways.  It  may  be  cut 
through,  the  edges  of  the  mucous  membrane  of  the  gullet 
being  then  stitched  together,  as  successfully  performed  by 
von  Bergmann,t  or  the  whole  thickness  of  the  oeBophageal 
wall  united,  as  also  successfully  accomplished  by  Butlin.| 
Instead  of  cutting  the  neck  of  the  sac  it  may  be  secured  by 
two  ligatures  placed  apart,  and  division  effected  by  the 
thermo-cautery  applied  between  them.  The  treatment  of 
the  external  wound  will  probably  depend  upon  the  surgeons' 

*  Annual  of  the  Universal  Medical  Sciences,  1889,  vol.  iv.  G — 38. 

f  Archiv  fur  Klin.  Ckir.,  Bd.  xliii.  Heft.  i.  p.  i. 

t  Trans.  Med.-Chir.  Soc,  Lond.  1893,  vol.  Ixxvi.  p.  269. 
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individual  feelings  with  regard  to  the  wisdom  of  completely 
closing  it  or  not.  Both  von  Bergmann  and  Kocher 
partially  closed,  staffing  the  remaining  part  with  iodoform 
gauze.  The  after  treatment  of  these  cases  will  be  pretty 
much  a  matter  for  the  judgment  of  the  surgeon.  It  would 
seem  advisable,  however,  to  nourish,  if  possible,  entirely  by 
the  rectum.  In  von  Bergmann's  case  the  patient  was  given 
water  immediately  after  the  operation.  On  the  sixth  day 
milk  escaped  from  the  wound.  A  small  fistula  resulted, 
but  it  was  subsequently  closed  by  means  of  the  actual 
autery. 


PART   II. 
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CHAPTER  XIII. 

SURGICAL   ANATOMY    AND    PHYSIOLOGY. 

Surgical  Anatomy. — Unlike  the  oesophagus,  which 
mainteips  a  fixed  position,  the  stomach  varies  somewhat  in 
its  relations  according  to  its  degree  of  distension.  The  most 
fixed  point  is  at  its  junction  with  the  oesophagus ;  and 
where,  by  its  other  extremity,  it  becomes  continuous  with 
the  bowel,  it  is  only  loosely  secured  by  the  lesser  or  gastro- 
hepatic  omentum.  This  same  fold  of  membrane  extends 
along  the  lesser  curvature  of  the  viscus,  and,  passing  to  be 
attached  to  the  liver  above,  tends  to  hold,  as  by  a  sling,  all 
that  part  of  the  organ  to  the  right  of  the  oesophageal  opening. 
The  left  extremity  is  further  secured  by  two  other  folds  of 
membrane.  One,  the  gastro-phrenic  ligament,  passes  up  to 
the  diaphragm  ;  while  the  other,  the  gastro-splenic  ligament, 
connects  it  with  the  spleen.  The  greater  curvature  has 
passing  from  it  downwards  the  great  omentum.  This 
latter,  being  in  its  normal  condition  unattached  below,  allows 
of  considerable  freedom  of  movement  of  the  dependent 
portion  of  the  stomach.  The  natural  position  of  the  stomach 
is  to  a  large  extent  vertical ;  it  is  only  the  pyloric  portion 
that  is  placed  ti-ansversely.  So  that  the  greater  portion  of 
the  lesser  curvature  looks  to  the  right,  while  most  of  the 
greater  curvature  looks  to  the  left.  Further  about  seven- 
eighths  of  the  stomach  are  to  the  left  of  the  middle  line  and 
the  upper  part  of  the  cardiac  cul-de-sac  ascends  for  an  inch 
or  more  above  the  cardiac  orifice. 

External  relations, — The  cardiac  orifice  of    the  stomach 
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corresponds  posteriorly  to  a  point  slightly  to  the  left  and 
below  the  ninth  dorsal  spine,  and  anteriorly  to  a  point 
just  below  the  junction  of  the  seventh  costal  cartilage  with 
the  sternum  on  the  left  side.  The  pylorus  corresponds  to  a 
point  close  to  the  extremity  of  the  eighth  rib  on  the  right 
side,  that  is,  half  an  inch  to  an  inch  to  the  right  of  the 
middle  line.  When  distended,  the  stomach  comes  in 
contact  with  the  abdominal  pkrietes  about  two  inches  below 
the  ensiform  cartilage.  It  occupies  the  left  hypochondriac 
and  epigastric  regions. 

Deep  relations. — The  pylorus  and  the  upper  part  of  the 
anterior  surface  are  overlapped  by  the  liver,  the  latter  region 
coming  in  contact  also  with  the  diaphragm,  while  the  former 
touches  in  some  cases  the  neck  of  the  gall  bladder.  Poste- 
riorly the  stomach  rests  upon  the  pancreas,  the  large 
abdominal  vessels,  and  the  solar  plexus,  the  membranous 
transverse  meso-colon  intervening.  By  its  left  extremity  it 
is  in  contact  with  the  spleen,  and  close  to  the  greater  curva- 
ture courses  the  transverse  colon. 

Va/riations  in  position, — The  comparative  looseness  of  the 
connections  of  the  stomach  renders  it  liable  to  considerable 
alterations  in  its  position  from  various  causes.  In  the  nor- 
mal state  this  varies  during  the  process  of  digestion.  When 
distended  it  rotates  about  its  long  axis,  the  greater  cur- 
vature being  raised  to  the  front,  while  the  anterior  surface 
is  made  to  look  forwards  and  upwards.  In  this  condition  the 
stomach  comes  in  contact  with  the  parietes.  When  empty 
and  contracted,  it  lies  back  on  the  pancreas,  giving  rise  to 
the  hollow  in  the  epigastric  region  of  the  pai'ietes  called  the 
pit  of  the  stomach. 

In  certain  abnormal  or  diseased  conditions,  the  position  of 
the  stomach  undergoes  considerable  alteration.  Thus  disten- 
sion of  the  chest  with  fluid  will  depress  the  viscus,  while  a 
similar  condition  of  the  abdominal  cavity  will  press  it  up- 
wards. It  may  also  be  caused  to  occupy  a  lower  position  by 
being  dragged  down  by  an  omental  hernia ;  or  pressed  down 
by  tight  lacing.  Disease  of  the  organ  itself  will  produce 
variations.  Thus  tumour  of  the  pylorus  may  cause  that 
part  to  sink  considerably  below  its  normal  position,  and 
obstruction  at  the  same  situation  will  so  increase  the  dimen- 
sions of  the  stomach  that  it  will  occupy  an  extensively 
increased  area. 
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Slruclure. — The  walls  of  the  stomach  are  composed  of 
four  layers  intermediate  in  thickness  between  those  of  the 
<Esophagus  and  the  intestines :'  an  external  serous  coat 
Gonsistiag  of  peritoneum,  an  internal  mucous  lining,  and  an 
intermediate  muscular  coat ;  between  the  mucous  membrane 
and  the  muscle  is  a  distinct  layer  of  areolar  tissue.  Lining 
the  surface  of  the  mucous  membrane  is  a  single  layer  of 
colamnar  epithelium;  and  locited  in  the  membrane  are  the 
secretory  glands  of  the  stomach.  These  latter  are  of  two 
kinds.  One  kind  is  situated  mostly  at  the  pyloric  end,  and 
consists  of  glands  lined  throughout  by  an  extension  of  the 
surface  columnar  epithelium.  The  other  kind,  the  so-called 
*' peptic  glands/'  are  lined  with  columnar  epithelium  near 
the  surface,  but  towards  their  deeper  parts  the  cells  assume 
more  of  a  spheroidal  character.  The  mucous  membrane  is 
thinnest  in  the  large  cul-de-sac  and  thickest  in  the  pyloric 
region.  It  moves  freely  on  the  muscular  layer  owing  to  the 
looseness  of  the  intervening  submucous  areolar  tissue. 
Hence,  when  in  a  contracted  condition,  it  assumes  numerous 
folds,  which  become  obliterated  on  distension  of  the  organ. 

The  stomach  receives  its  arterial  supply  from  the  three 
branches  of  the  ooeliac  axis;  the  greater  cul-de-sac  and 
cardiac  region  being  supplied  from  the  splenic  and  gastric 
branches,  and  the  pyloric  region  from  the  hepatic.  The  main 
trunks  pass  round  the  greater  and  lesser  curvatures  between 
the  layers  of  the  two  omenta,  and  from  them  branches  ramify 
through  the  coats  of  the  stomach,  finally  ending  in  a 
dense  capillary  network  around  the  secreting  tubules.  The 
veins  which  arise  from  this  network  eventually  empty  into 
the  splenic,  mesenteric,  and  portal  veins.  The  lymphatics, 
which  form  a  dense  network  in  the  mucous  membrane, 
surrounding  alike  the  glands  and  the  blood  vessels,  end  by 
traversing  the  lymphatic  glands  which  exist  along  both 
curvatures  of  the  stomach.  The  nerve  supply  is  from  the 
oerebro-spinal  and  sympathetic  systems.  The  motor  fibres 
come  from  the  pneumogastrics«  the  left  being  distributed  to 
the  anterior  surface,  and  the  right  to  the  posterior,  while  the 
sensory  come  through  the  solar  plexus.  In  addition  there 
are  plexuses  of  nerves  and  ganglia  contained  within  the 
visceral  walls.  It  should  still  further  be  noted,  that  the 
solar  plexus  receives  fibres  from  the  6th,  7th,  8th,  and  9th 
dorsal  segments  of  the  spinal  cord,  and  that  branches  from 
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the  6th  and  7th  go  to  the  cardiac  region,  while  the  pylorus 
is  supplied  from  the  9th.  Cutaneous  hranches  from  the^e^ 
same  segments  are  distributed  to  the  skin  in  front  from  jusl; 
below  the  nipple  to  the  umbilicus,  and  behind  from  just  belo\^ 
the  5th  to  just  below  the  12th  dorsal  spine. 

Physiology. — The  functions  of  the  stomach  are  twofold  : 
(1)  digebtion,  (2)  motion. 

The  digestive  properties  consist  in  the  conversion  of 
nitrogenous  or  albuminous  food  into  chyme ;  oleaginous  and 
starchy  materials  being  uninfluenced.  This  action  is  eflected 
conjointly  by  a  ferment  called  pepsin  and  by  hydrochlorie 
acid ;  these  agents,  together  with  some  chlorides  and 
phosphates  and  a  large  proportion  of  water,  constitute  the 
gastric  juice. 

The  movements  of  the  stomach,  brought  about  by  the 
contraction  of  its  muscular  coat,  entail  in  the  first  place  a 
thorough  mixing  of  the  ingested  material  with  the  gastric 
secretion  ;  and  in  the  second  its  propulsion  from  the  stomach 
into  the  duodenum.  The  food  as  it  enters  the  stomach 
passes  through  the  relaxed  or  dilated  cardiac  orifice ;  it  is 
then  compressed  by  the  contraction  of  the  gastric  parietes, 
and  prevented  from  passing  into  the  duodenum  by  closuie 
of  the  pyloric  sphincter,  and  from  regurgitation  into  the 
oesophagus  by  recontraction  of  the  cardiac  orifice.  The  peri- 
staltic action  which  sets  in,  besides  serving  more  efficiently 
to  aid  digestion,  causes,  according  to  Brinton,  a  peculiar 
circulation  of  the  contents  of  the  stomach,  whereby  the 
digested  mateiials  take  a  peiipheial  course,  and  are  finally 
propelled  through  the  relaxed  pyloric  orifice  into  the  duo- 
denum. The  central  undigested  portions,  if  not  capable  of 
digestion,  follow  as  the  residual  products,  the  pyloric 
sphincter  dilating  sufSciently  to  admit  of  their  passage. 

Vaiious  circumstances,  irrespective  of  organic  disease 
affect  the  normal  process  of  digestion.  In  some  instances 
these  are  connected  with  certain  physical  causes,  in  others 
they  are  dependent  upon  the  nature  of  the  food  taken,  and 
a  third  class  is  associated  with  various  nerve  influences. 
Digestion  is  impeded  when  the  temperature  of  the  contents 
of  the  stomach  rises  a  few  degrees  above  100°  F.,  or  sinks  a 
few  below  it.  Thus  the  ingestion  of  too  much  ice  or  a 
large  quantity  of  cold  water  is  liable  to  retard  the  action  of 
the  gastric  juice.     Again,  any  lack  in  the  proper  movements 
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of  the  stomach,  whereby  its  contents  fail  to  become  well 
mixed  with  the  gastric  secretion,  hinders  digestion ;  and, 
lastly,  any  hindrance  to  a  proper  removal  of  the  already 
digested  material,  such  as  arises  in  cases  of  pyloric  obstruc- 
tion, tends  to  a  like  detrimental  result.  With  regard  to  the 
nature  of  the  foods  taken,  certain  substances  appear  to  be 
more  easily  or  more  rapidly  digested  than  others.  Thus,  as 
the  result  of  some  of  Beaumont's  *  researches,  it  would  seem 
that  the  flesh  of  wild  animals  is  moi*e  easily  digested  than 
that  of  those  of  a  more  domesticated  kind.  And,  further, 
that  of  these  latter,  beef  is  more  digestible  than  mutton,  and 
mutton  than  either  veal  or  pork.  Fowls  are  not  so  digestible 
as  turkey ;  thus  latter,  with  the  exception  of  venison,  being 
one  of  the  most  digestible  of  animal  foods.  The  time  taken 
for  the  complete  digestion  of  a  meal  varies  between  three 
and  four  hours.  Among  other  circumstances  which  may  be 
aaid  to  affect  the  process  of  gastric  digestion  are  the  general 
state  of  bodily  health,  the  state  of  the  mind,  the  amount  of 
exercise  before  and  after  a  meal,  the  time  since  the  last 
meal,  and  the  quantity  and  quality  of  the  food  taken. 

It  was  Jong  known  that  animals  could  live  for  years 
without  a  stomach,  as  instanced  by  Czerny's  dog  ;  but  it  has 
more  i-eeently  been  shown  that  even  human  beings  can  do 
the  same,  complete  excision  of  the  organ  having  resulted  in 
but  little  or  no  inconvenience,  as  regards  purely  digestive 
functions.  It  therefore  seems  probable  that  one  important 
function  of  the  stomach  is  that  of  simply  a  storage  receptacle, 
allowing  of  intermittency  in  the  consumption  of  food. 

*  Principles  of  Human  Physiology,  Carj)enter,  7th  edit.  p.  134. 
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CHAPTER  XIV. 

METHODS. 

(1)  OF    OBTAINING    GASTKIC   JUICE    FOR  EXAMINATION. 

(2)  FOR    DETECTION    OF    FREE    HYDROCHLORIC    ACID. 

(3)  OF  ASCERTAINING  THE  RATE  OF  GASTRIC  ABSORP- 
TION. 

(4)  FOR  DETERMINING  THE  MOTOR  POWER  OF  THE 
STOMACH. 

PHYSICAL  EXAMINATION.  PALPATION.  PERCUSSION. 
AUSCULTATION.  INFLATION.  GASTROSCOPY.  GASTRO- 
DIAPHANY. 

In  view  of  the  increasing  clinical  importance  of  a  practical 
knowledge  of  the  constituents  of  the  gastric  juice  and  the 
moveoients  of  the  stomach  in  certain  diseases,  it  would 
seem  advisable  to  describe  these  various  conditions  as  they 
are  supposed  to  exist  in  the  normal  state,  and  the  methods 
adopted  for  ascertaining  them.  In  what  follows,  the  infor- 
mation has  been  mostly  derived  from  Ewald's  *' Lectures  on 
Diseases  of  the  Stomach  "  as  translated  by  Saundby.* 

(1)  Method  of  ohtahiing  gasb'ic  juice  for  examinatum, — 
In  order  to  obtain  the  gastric  juice  it  is  necessary  in  the 
first  place  to  excite  its  secretion,  and  in  the  second  to  do  so 
by  such  means  as  will  not  materially  alter  the  juice  so 
secreted.  For  this  purpose  what  is  termed  a  ^'  test  meal  " 
is  administered.  As  an  example  of  this  kind  of  meal,  I 
shall  only  mention  that  which  goes  under  the  name  of 
"  Ewald's  test  breakfast."  It  consists  of  an  ordinary  dry 
roll  and  about  three-quarters  of  a  pint  of  warm  water  or 
very  weak  tea  taken  upon  an  empty  stomach. 

At  the  expiration  of  one  hour  the  contents  of  the  stomach 
are  removed  in  the  following  way.     The  stomach  tube— 

*  New  Sydenham  Society,  1892,  vol.  ii.  Lecture  L 
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which  should  have  a  terminal  hole  and  lateral  ones,  and  he 
made  of  soft  ruhher — should  he  dipped  in  warm  water  and 
then  pushed  gently  backwards  to  the  posterior  wall  of  the 
pharynx.  The  patient  is  then  requested  to  swallow,  and  hy 
the  additional  exercise  of  slight  propulsion  on  the  part  of 
the  operator,  the  tube  can  easily  and  quickly  be  introduced. 
The  tube  thus  within  the  stomach,  its  contents  may  be 
extracted  in  one  or  more  ways,  either  by  suction  with  a 
pumpy  by  the  use  of  a  compressed  elastic  ball,  which  on 
expansion  sucks  up  the  material  into  it,  or  by  a  simple 
process  described  by  Ewald  and  known  as  his  "  method  of 
expreesion/'  This  last  consists  either  in  abdominal  pressure 
exercised  by  the  operator,  or  in  active  expressure  on  the 
part  of  the  patient ;  both  methods  push  the  contents  of  the 
stomach  into  the  tube,  provided  only  that  the  former  are 
BufBiciently  fluid.  As  pointed  out  by  Ewald,  this  method 
should  not  be  tried  when  there  is  danger  of  rupture  of  an 
aneurysm,  brittle  vessels,  &c, ;  and,  again,  it  may  fail 
''when  the  abdominal  wall  is  so  relaxed  that  abdominal 
pressure  cannot  be  applied,  and  where  the  patient  has  no 
control  over  his  muscles,  and  is  unable  to  press  when 
desired  to  do  so,  or  perhaps  make  convulsive  efforts  to 
cough." 

Einhom  *  has  introduced  an  apparatus  which  "  consists 
of  a  small  oval  vessel  (1}  ctm.  long,  |  ctm.  wide)  made  of 
silver ;  on  the  top  of  the  same  is  a  large  opening  with  an 
arch  over  it ;  on  to  this  arch  a  silk  thread  is  tied."  The 
patient  is  made  to  swallow  the  "  bucket "  about  an  hour 
after  the  test  breakfast.  After  an  interval  of  five  minutes 
it  is  withdrawn,  and  its  contents  can  then  be  tested. 

The  contents  of  the  stomach  thus  removed  are  filtered, 
when  a  fluid  clear  as  water,  but  possibly  tinged  slightly 
yellow  or  brown,  is  obtained  as  a  filtrate.  This  fluid  is 
strongly  acid,  and  owes  its  acidity  to  hydrochloric  acid  and 
acid  salts. 

(2)  Method  for  the  detection  of  free  hydrochloric  acid, — 
G^nzburg's  me^tod. — ^The  test  solution  consists  of 

2  grms.  phloroglucin 
I  grm.  vanillin 
30  grms.  absolute  alcohol. 

•  New  York  Medical  Record,  1890,  vol.  xxxviii.  p.  63. 
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'*  It  is  not  necessary  to  filter  the  stomacL  contents  before 
testing  it.  One  or  two  drops  in  a  capsule  or  on  a  strip  of 
filter  paper  with  the  same  quantity  of  the  reagent  are  suffi- 
cient. .  .  .  The  reaction  is  always  bright  red,  or,  with  very 
small  quantities,  pale  rose  colour.  The  fluid  does  not  change 
on  the  instant  of  adding  it ;  but  if  the  capsule  is  gently 
heated  over  a  lamp,  so  that  the  fluid  does  not  boil  but  slowly 
evaporates,  at  the  border  of  the  evaporated  drops  a  bright 
red  patch  or  small  very  fine  red  streaks  appear."  Any 
excess  of  heat  causes  a  brown,  brownish  yellow,  or  brownish 
red  colour  to  appear.  This  same  method  for  the  detection 
of  hydrochloric  acid  may  be  used  for  obtaining  an  approxi- 
mate quantitative  estimate  of  the  amount  present.  **  By 
successive  dilutions  of  stomach  contents  giving  Giinzburg's 
reaction  to  ^,  ^,  ^q,  &c.,  until  the  reaction  no  longer  occurs, 
we  can  estimate  approximately  the  amount  of  actually  free 
hydrochloric  acid,  as  the  lowest  limit  is  about  -^j^  per  mille. 
If  the  red  colour,  for  example,  is  still  obtained  with  the 
twentieth  dilution,  the  gastric  juice  contains  I'O  per  miUe, 
or  0*1  per  cent,  of  free  hydrochloric  acid.  But  one  may 
make  a  rough  guess  at  the  amount  of  acid  according  to  the 
intensity  of  the  red  coloration."  The  solution  used  for  this 
test  readily  undergoes  decomposition  when  exposed  to  light. 
It  must  therefore  be  kept  in  a  dark-coloured,  well-stoppered 
bottle. 

Another  method  recently  introduced  by  Tbpfer  seems 
likely  from  its  simplicity,  and  the  comparatively  easy  way 
in  which  a  quantitative  analysis  of  free  HCl  can  be  made, 
to  replace  previously  employed  methods.  It  is  called  the 
Dimethyl- Amido- A zo- Benzol  Test.  A  few  drops  of  a  0*5 
solution  of  the  substance  in  alcohol  are  added  to  the  stomach 
contents,  which  need  not  be  filtered.  If  free  HCl  be  present 
a  cherry  red  colour  develops,  spreading  in  rings  and  usually 
leaving  in  the  centre  a  clear  yellow  area.  The  test  fails  in 
one  respect,  that  if  a  very  large  quantity  of  lactic  acid  is 
present  the  same  reaction  is  obtained.  It  rarely,  however, 
if  ever  happens  that  such  an  amount  is  present  as  to  be  able 
to  produce  this  efiect. 

(3)  Method  of  determining  the  rate  of  absorption  from  the 
stomach. — "  The  absorption  by  the  gastric  mucous  membrane 
is   proved    by  means   of   iodide   of   potassium.     Following 
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Penzold*  we  give  small  doses,  O'l  grm.,  in  capsules  which 
are  carefully  wiped  so  that  no  iodide  of  Qptassiura  is  on  the 
outside,  and  we  determine  the  moment  when  the  salt  first 
appears  in  the  saliva,  by  help  of  its  well-known  reaction  on 
t»teu-ch  solution.  Filter  paper  is  soaked  in  starch  solution, 
dried,  and,  after  the  capsule  has  been  taken,  the  saliva  of 
the  patient  is  tested  with  it  from  time  to  time,  about  every 
five  minutes.  On  the  addition  of  fuming  nitric  acid  we  can 
recognise  at  once,  by  the  occurrence  of  the  blue  colour,  the 
appearance  of  iodine  in  the  saliva.  As  a  rule  it  takes  place 
in  about  ten  to  fifteen  minutes.  But  when  absorption  from 
the  stomach  is  delayed,  the  reaction  may  appear  much  later, 
from  half  an  hour  to  an  hour  or  more.  .  .  .  When  absorp- 
tion is  delayed  until  one  or  one  and  a  half  hour  after  eating, 
it  is  distinctly  pathological." 

(4)  Method  far  determining  the  motor  power  of  the  stomach. 
— The  object  of  this  investigation  is  to  ascertain  the  rapidity 
with  which  substances  taken  into  the  stomach  are  tiuns- 
mitted  by  it  into  the  duodenum.  This  has  been  approxi- 
mately effected  by  the  administration  of  salol,  a  substance 
which  is  not  acted  upon  by  the  gastric  juices,  but  becomes 
decomposed  when  under  the  influence  of  the  pancreatic 
secretion.  Salol  splits  up  into  salicylic  acid,  phenol,  and 
the  conversion  product  of  salicylic  acid,  salicyluric  acid. 
"  Under  normal  conditions,  salicyluric  acid  appears  in  the 
urine  forty  to  sixty  or  at  latest  seventy-five  minutes  after 
one  gramme  of  saJol  has  been  taken,  which  is  best  given 
during  digestion — longer  delay  indicates  slowing  of  the 
transfer  into  the  intestine.  Salol  is  a  tasteless  white 
powder,  and  is  easily  taken.  It  may  be  ordered  in  capsules, 
or  employed  in  the  form  of  keratin  pills,  but  sometimes 
these  pass  undissolved  through  the  bowel,  and  such  pills 
may  easily  remain  for  varying  and  abtiormal  lengths  of 
time  entangled  in  ^folds  of  the  gastric  mucous  membrane. 
The  advantage  of  salol  is  that  it  mixes  intimately  with  the 
stomach  contents,  and  certainly  accompanies  its  general 
movements.  Salicyluric  acid  is  easily  recognised  in  the 
urine  on  the  addition  of  neutral  ferric  chloride  solution, 

*  Penzold  and  Faber,  "  Resorptionsfahigkeit  des  menschlichen 
Magens."  Berliner  klin.  Wochenschri/t,  1882,  No.  21,  p.  313. 
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which  produces  a  violet  colour.     To  detect  the  first  traces^ 
the  uriue  is  acidulated  with  hydrochloric  acid  and  shaJcen 
with  ether ;  the  salicyluric  acid  is  taken  up  by  the  ether 
and  can  easily  be  detected    in   the   ether  residue.     More 
simple  and  no  less  certain  is  the  plan  of  dipping  a  piece  of 
filter  paper  into  the  urine  and  then  letting  a  drop  of  ferric 
chloride  fall  on  it.     The  edge  of  the  drop  becomes  violet 
in  the  presence  of  the  merest  trace  of  salicyluric  acid."     In 
addition  to  the  time  at  which  the  acid  first  appears  in  the 
urine,  after  administration  of  the  salol,  there  is  also  the 
time  during  which  it  lasts.     In  healthy  persons  its  excretion 
continues  for  twenty-four  hours,  while   in   patients  with 
some  impairment  of  the  motor  function  of  the  stomach  this 
may  be  protracted  for  forty-  eight  hours  or  longer. 

In  giving  the  above  methods  I  have  merely  selected  those 
which  seemed  simplest,  surest,  and  sufficient  for  the  more 
limited  demands  of  a  work  whose  chief  aim  is  to  deal  with 
the  surgical  aspects  of  the  subject.  The  reader  therefore  is 
referred  to  the  first  of  Ewald's  Lectures,  from  which  the 
above  abstracts  have  been  taken,  or  to  Clifford  Allbutt's 
System  of  Medicine  *  for  a  more  detailed  description  of  the 
methods  here  briefly  given  :  for  a  fuller  criticism  of  such 
discrepancies  as  may  arise  in  connection  with  them  ;  and  for 
an  account  of  various  methods  for  the  detection  and 
analysis  of  the  other  constituents  of  gastric  juice  and  gastric 
digestion. 

Physical  examination. — There  remain  certain  other 
means  for  ascertaining  the  state  of  the  stomach — the  so- 
called  physical  methods  of  examination.  These  are :  palpa- 
tion, percussion,  auscultation,  inflation,  gastroscopy,  and 
gastrodiaphany. 

Palpation, — To  examine  the  stomach  through  the  parietes 
by  means  of  the  hand,  considerable  care  is  required  to  avoid 
throwing  the  abdominal  muscles  and  particularly  the  recti 
into  contraction.  If  the  tips  of  the  fingers  are  used,  or  if 
the  hand  be  applied  cold,  a  reflex  spasm  of  the  muscles  is 
almost  certain  to  be  induced. 

The  patient,  lying  in  the  recumbent  position,  with  the 
knees  drawn  up  and  the  chest  raised,  should  be  enjoined  to 
resist  voluntarily  any  contraction  of  the  abdominal  muscles. 

*  Vol.  iii.  p.  288. 
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The  palm  of  the  hand  and  the  entire  palmar  aspect  of  the 
fingers,  previously  warmed  if  necessary,  should  be  placed  flat 
on  the  abdomen.  Then  by  a  rotatory  movement  of  the 
hand,  coupled  with  gentle  and  gradual  pressure  exercised  by 
the  flexor  surfaces  of  the  terminal  phalanges,  both  a  super- 
ficial and  deep  examination  can  be  made.  In  certain  cases 
further  information  may  be  gained  by  palpating  in  the  knee- 
elbow  position.  In  all  cases  palpation  is  more  efficiently 
carried  out  when  the  patient  is  under  an  ansesthetic. 
Vigorous  palpation  will  elicit  sounds  of  splashing  when 
conditions  exist  favourable  for  its  production. 

Percussion, — As  a  method  of  examination  percussion,  as 
ordinarily  practised,  is  of  little  diagnostic  value.    A  tym- 
panitic note  may  be  heard,  but  in  cases  where  the  colon 
overlaps  or  is  situated  just  below  the  stomach,  it  is  not 
possible  to  distinguish  where  the  one  ends  and  the  other 
begins.     In  a  paper  by  R.  A.  Fleming  *  an  attempt  is  made 
to  show  that  by  the  combined  methods  of  auscultation  and 
percussion  it  is  possible  to  delineate  with  a  considerable 
degree  of  accuracy  the  lower  boundary  of  the  stomach.    The 
stethoscope  is  applied  to  the  stomach  'Mn  what  has  been 
called  Traube's  area,  t.^.,  to  the  left  of  the  mid -abdominal 
line  and  between  the  free  edge  of  the  left  lobe  of  the  liver 
and  the  costal  margin — where,  in  most  cases,  the  stomach  ^s 
in  direct  contact  with  the  abdominal  wall.     But  if  some 
su^icion  exists  as  to  whether  colon  or  stomach  underlies 
this  area,  the  stethoscope  may  be  placed  between  the  left 
border  of  the  xiphoid  cartilage  and  the  costal  margin.    This 
of  necessity  means  auscultating  through  the  thin  edge  of  the 
left  lobe  of  the  liver,  but,  notwithstanding,  the  sound  pro- 
duced by  the  percussing  finger  is  very  clearly  conveyed  to 
the  ear.  ...  In  all  the  cases  tested,  I  used  both  the  finger 
and  also  an  ivory  pleximeter  and  percussed  with  one  finder. 
A  note,  probably  stomach,  was  obtained  by  percussing  close 
to  the  stethoscope ;  and  then  by  commencing  (on  the  left 
side  of  the  abdomen)  below  the  umbilicus,  or,  in  cases  of 
suspected  dilatation,  as  low  as  the  symphysis,  the  stomach 
note  could  be  at  once  detected  by  the  auscultating  ear 
whenever  the  stroke  was  made  over  it,  even  though  the 
colon  overlapped.    Great  care  was  taken  to  percuss  vertically 

•  Edinburgh  Hospital  Reports,  1893,  vol.  i.  p.  69. 
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downwards,  and  the  patient  wa.s  always  in  the  recumbent 
posture.'' 

Atiscuhation. — Apart  from  its  use  in  conjunction  with 
percussion,  auscultation  is  of  little  value  as  a  diagnostic 
means.  CJnlike  the  oesophagus,  there  is  no  constant  or 
typical  sound  produced  by  movements  of  the  contents  of  the 
stomach,  and  such  sound  as  has  been  noted — that  is,  that 
produced  by  the  passage  of  food  through  the  cardiac  orifice 
into  the  stomach — ^is  both  uncertain  and  wanting  in  con- 
stancy of  character.  In  cases,  however,  of  serious  obstruc- 
tion at  the  cardiac  orifice,  there  will  be  complete  absence  of 
any  sound. 

Siuxuesion. — This  method  of  examination  consists  in 
giving  the  trunk  a  shake  laterally,  when  a  sound  of  splashing 
is  heard,  if  gas  and  fluid  are  present  to  any  extent.  It  is  a 
symptom  which  is  usually  met  with  when  the  stomach  is 
dilated. 

Inflation  or  Distension^ — In  cases  where  it  is  necessary  to 
ascertain  the  size  and  position  of  the  stomach,  the  viscus  is 
inflated  with  gas.  There  are  different  ways  of  doing  this. 
One  of  the  simplest  is  to  insert  the  stomach  tube,  attach  to 
its  free  end  the  bellows  of  an  ordinary  rectal  enema  injector, 
and  then  pump  in  air.  When  the  patient,  or  the  stomach, 
can  no  longer  endure  any  increase  in  the  distension,  the  air 
will  escape  by  the  side  of  the  tube,  and  this  it  will  usually 
do  more  readily  than  pass  into  the  duodenum.  As  the 
stomach  distends,  it  will  produce  a  visible  fulness  in  the 
epigastric  region,  producing  a  prominence  proportionate  to 
the  size  of  the  stomach  and  the  thinness  and  laxity  of  the 
abdominal  parietes.  The  method  of  inflation  alone  does 
not,  however,  entirely  get  over  the  difliculty  of  distinguish- 
ing a  dilated  stomach  filled  with  air  from  the  transverse 
colon  distended  with  gas  The  following  method,  adopted 
by  Dehio  and  recommended  by  Ewald,*  appears  to  obviate 
this  difficulty.  "  The  patient  must  drink  at  intervals  four 
quarter-litres  of  water,  so  that  he  takes  a  whole  liti*e  in  four 
portions.  If  after  each  quarter-litre  has  been  taken  the 
limits  between  the  lower  semicircular  dulness  and  the  dis- 
tended transverse  colon  be  clearly  ascertained  by  means  of 

*  Lectures  on  Diseases  of  the  Stomach,  vol.  ii.,  New  Sydenham 
Society,  1892. 
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percussion,  these  limits  in  a  healthy  patient,  when  he  is  in  a 
standing  position,  may  be  seen,  in  proportion  to  the  fluid 
poured  into  the  stomach,  to  advance  downwards  to  about  a 
few  centimetres  above  the  umbilicus,  but  never  below  it. 
When  the  patient  is  lying  down,  tympanitic  resonance, 
caused  by  the  air  which  is  swallowed  at  the  same  time  as 
the  water^  takes  the  place  of  the  dulness,  and  this  prompt 
change  of  sound  is  a  certain  proof  that  it  is  the  stomach  and 
not  the  bowel." 

In  marked  cases  of  dilatation  following  upon  obstruction 
at  the  pylorus,  it  is  sometimes  sufficient  to  pour  in  through 
a  stomach  tube  some  pints  of  warm  water.  The  extreme 
emaciation  which  usually  accompanies  these  conditions 
admits  of  the  distension  of  the  stomach,  and  the  descent  of 
its  greater  curvature  being  visibly  observed  and  easily  deter- 
mined by  palpation.  The  patient  should  be  in  the  sitting  or 
standing  position. 

GasiT080(ypy, — With  regard  to  this  method  of  investiga- 
tion, all  that  can  be  said  is  that  it  has  been  attempted. 
Leiter  has  constructed  a  gastroscope,  and  Mikulicz*  has 
employed  it  with  some  measure  of  success. 

Crastrodiaphany, — Like  the  above,  this  method  of  examina- 
tion has  received  up  to  the  present  but  a  very  limit.ed  trial. 
Its  use  has,  however,  been  attended  with  success,  and  Solis- 
Oohent  speaks  of  having  used  the  gastrodiaphane  ^*  with 
satisfaction."  This  author  thus  describes  Einhorn's  method 
of  translumination  or  gastrodiaphany :  *'  The  patient,  fasting, 
drinks  one  or  two  glassfuls  of  water,  and  the  apparatus 
(consisting  of  an  electric  lamp,  attached  to  a  soft-rubber 
tube  containing  the  connecting  wires),  lubricated  with 
glycerine,  is  then  inserted  (or  rather  swallowed).  In  a  dark 
room,  the  patient  being  either  in  a  standing  or  lying  posi- 
tion, a  reddish  luminous  zone  upon  the  abdomen  indicates 
the  outline  and  position  of  the  stomach.  Thickening  of  the 
anterior  wall,  as  by  neoplasm,  obscures  or  prevents  the 
illumination.  The  method  is  especially  valuable  in  delimit- 
ing the  lesser  curvature  in  gastrectasia  and  gastroptosis. 
Hering  and  Reich mann's  lamp  described  by  Renvers  atid 
Pariser  at  the  Berlin  Medical  Society,  appears  to  be  larger 

*  Wiener  med.  Wochenschrift,  1883,  vol.  xxxiii.  p.  748. 

t  Annnsal  of  the  Universal  if  edical  Sciences,  1893,  vol.  i.  C — 9. 
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thaD  that  of  Einhom,  and  is  covered  by  a  small  glass  vase 
filled  with  water.  They  wash  out  the  stomach  and  introduce 
one  and  a  half  to  two  litres  of  water  before  inserting  the 
lamp.  The  patient  must  be  standing,  as  the  full  stomach 
falls  away  from  the  abdominal  wall.  A  case  of  carcinoma 
was  thus  diagnosticated  and  confirmed  by  section.  The 
tumour  appeared  as  a  dark  spot  in  a  light  field." 

Skiagraphy, — Quite  recently  the  Roentgen  rays  have  been 
used  for  purposes  of  diagnosis  in  certain  gastric  conditions ; 
and  it  is  not  improbable  that  the  near  future  will  enable  us  to 
obtain  shadow  photographs  of  tumours  of  this  region  just  as 
we  can  at  present  ascertain  the  existence  of  foreign  bodies 
in  the  cavity. 


CHAPTER  XV. 

INJURIES  :    CONTUSION,  TRAUMATIC    RUPTURE,   TRAUMATIC 
PICRFORATION,   GUNSHOT    WOUND. 

Contusioiui. — Cases  of  uncomplicated  contusions  of  the 
stomach  are  rare.  It  is  more  usual  for  the  injury  which 
produces  the  contusion  to  inflict  at  the  same  time  some 
graver  lesion  elsewhere,  with  the  result  that  the  symptoms 
which  might  be  sufficient  to  indicate  the  stomach  mischief 
are  more  than  obscured  by  the  severity  of  those  arising  from 
the  damage  to  other  parts. 

When  the  injury  to  the  stomach  wall  has  been  sufficiently 
severe,  some  after  effects  may  result.  Thus  either  an  acute 
or  chronic  inflammatory  process  may  be  set  up,  the  patient 
suffering  from  symptoms  of  an  acute  or  chronic  gastritis. 
While  the  symptoms  of  these  affections  will  be  best  learnt 
by  a  reference  to  the  same  conditions  as  they  arise  from 
other  causes  and  are  fully  described  in  books  on  medicine^ 
the  surgeon  should  be  familiar  with  a  few  of  the  more 
prominent  manifestations.  In  acute  gastritis  there  is  pain 
in  the  epigastrium,  frequently  of  an  intermittent  character 
and  augmented  by  the  ingestion  of  food.    Pressure  with  the 
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hand  in  the  left  hjpochondrium  may  cause  a  feeling  of 
tenderness;  and  deep  inspiration  may  also  cause  distress 
irom.  pressure  of  the  diaphragm  downwards.  Yarioiis 
febrile  disturbances  may  be  present,  such  as  rise  of  tempera- 
tare,  rapid  pulse,  thirst,  scanty  urine,  nausea,  and  con- 
stipation. 

When  the  inflammation  assumes  a  more  chronic  character, 
dyspeptic  symptoms  will  arise.  In  two  recorded  instances 
an  abscess  formed  which  subsequently  burst  and  gave  rise  to 
fistula. 

It  must  be  remembered  that  it  is  not  always  easy  to 
distinguish  between  symptoms  arising  from  inflammation  of 
the  peritoneum  and  those  due  to  a  like  condition  of  the 
stomach. 

Treatment. — At  whatever  stage  of  the  affection,  whether 
eariy — ^that  is,  shortly  after  the  accident — or  later  when 
inflammatory  mischief  has  become  manifest,  rest  must  be 
procured  for  the  injured  or  diseased  organ.  Strength  must 
be  sustained  as  much  as  possible  by  the  administration  of 
nutrient  enemata ;  and  when  it  is  found  necessary  to  give 
food  by  the  mouth,  this  should  be  of  a  kind  to  entail  as 
Uttle  functional  activity  of  the  organ  as  possible.  The  foods 
chosen  should  be  easily  digestible,  non-irritant,  nutritious, 
and  given  in  small  quantities  frequently. 

Ruptures* — As  in  the  case  of  contusions,  rupture  is  very 
frequently  associated  with  other  lesions.  In  the  only  case 
which  I  have  seen,  that  of  a  boy  admitted  under  my  care  in 
the  Victoria  Infirmary,  the  spleen  was  also  ruptured  ;  and 
in  most  of  the  recorded  cases  this  is  the  organ  that  usually 
suffers.  Next  in  order  of  frequency  comes  the  liver.  When 
the  injury  is  of  a  more  widely  distributed  character,  other 
viscera  are  involved,  and  the  bowel  may  be  ruptured  as  well. 

The  nature  of  the  ruptures  varies.  In  some  cases  only 
the  peritoneal  coat  is  severed,  in  others  only  the  mucous, 
while  in  all  cases  of  any  severity  the  entire  wall  is  divided. 
The  lesion  may  be  located  in  any  part  and  may  be  of  any 
extent,  and,  further,  there  may  be  more  than  one  lesion. 
In  some  very  severe  instances  the  organ  has  been  torn  com- 
pletely through.  In  such  cases  the  injuries  appear  to 
involve  most  frequently  the  pyloric  region.  The  extent  of 
the  lesion  is  largely  determined  by  the  amount  of  distension 
at  the  time  of  the  injury. 
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Traumatic  ruptures  result  either  from  a  severe  blow  in 
the  epigastric  and  left  hypochondriac  regions,  or,  as  is  more 
frequently  the  case,  from  a  tight  squeeze ;  or  from  a  crush 
such  as  is  produced  by  the  passage  of  a  wheel  of  a  heavy 
vehicle  over  the  body. 

SymptoiDB. — An  injury  sufficiently  severe  to  cause  a 
complete  rupture  of  the  stomach  gives  rise  to  symptoms  of 
more  or  less  profound  collapse.  Great  pain  is  complained  of 
in  the  upper  part  of  the  abdomen,  coupled  with  vomiting  in 
which  the  eject  a  may  or  may  not  contain  blood.  If  death 
does  not  ensue  shortly  after  the  accident,  some  temporary 
rallying  may  take  place ;  but  the  patient,  after  a  variable 
period  of  restlessness  and  great  suffering,  sinks  again  into  a 
state  qi  collapse  terminating  in  death. 

In  the  less  severe  forms  of  injury,  where  the  rent  may 
only  have  involved  the  serous  or  mucous  coat,  or  the  com- 
plete rupture  hns  been  too  slight  to  admit  of  any  escape  of 
the  gastric  contents,  the  symptoms  will  be  less  marked. 
The  primary  collapse  may  be  comparatively  slight,  and  the 
patient,  when  once  well  out  of  the  immediate  shock,  may 
make  an  uninterrupted  recovery.  It  is,  however,  in  these 
milder  forms  of  injury  that  secondary  and  later  complica- 
tions may  sometimes  arise.  Thus,  in  a  case  recorded  by 
Limont  and  Page,*  cicatricial  contraction  resulted  in  the 
region  of  the  pylorus  after  a  blow  received  seventeen  years 
previously.  In  other  instances  an  abscess  may  form  at  the 
seat  of  lesion  and,  bursting  externally,  give  rise  to  a  gastric 
fistula. 

Treatment* — The  profound  shock  which  usually  exists 
in  severe  cases  renders  out  of  the  question  all  considerations 
other  than  those  directed  to  the  patient's  collapsed  condi- 
tion. However  strong  may  be  the  evidences  of  rupture  of 
the  stomach,  it  would  only  be  cutting  the  last  thread  of  life 
to  venture  upon  anything  operative  at  this  critical  period. 
Every  endeavour  should  therefore  be  made  to  rally  the 
patient.  Warmth  should  be  freely  applied  all  over  the 
body,  and  warm  brandy  enemata  administered.  So  soon  as 
there  is  distinct  indication  of  the  patient's  strength  increas- 
ing, as  shown  by  a  better  pulse,  there  is  nothing  but  harm 

*  Lancet,  1892,  vol.  ii.  p.  S4 ;  also  Brit.  Med.  Journ.  1893,  vol.  it 
p.  427. 
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to  be  gained  by  delayiDg  an  operation.  The  cases  are  by 
far  too  few  to  admit  of  any  definite  statement  being  made 
as  to  what  should  be  done ;  we  only  know  that  in  a  bad 
case  of  rupture  death  will  certainly,  iu  most  if  not  in  all 
instances,  ensue ;  while  we  equally  know  that  to  open  the 
abdominal  cavity,  properly  cleanse  it,  and  stitch  up  any  rent 
discoverable  in  the  gastric  wall,  is  neither  a  grave  nor  long 
operation,  and  a  mode  of  procedure  which  has  proved  suc- 
cessful in  injuries  of  a  similar  nature  to  the  int^tine.  But 
for  the  frequency  of  severe  injury  to  other  parts,  there  is 
no  reason  why  an  early  operation,  performed  as  above 
indicated,  should  not  prove  as  successful  in  rupture  from 
accident  as  in  perforation  from  disease. 

Penetratiiig  wotmds* — As  the  result  of  a  stab  from  a 
knife,  foil,  or  sword,  the  stomach  may  be  punctured.  The 
gravity  of  the  penetration  depends  upon  the  direction  of 
the  wound,  its  size,  and  the  condition  of  the  stomach  at  the 
time.  Thus  a  small  wound,  or  one  which  is  oblique  in  its 
iransBxion  of  the  gastric  wall,  inflicted  upon  an  undistended 
organ  will  be  far  less  severe  than  where  the  opposite  con- 
ditions exist.  The  contraction  of  the  stomach  wall  is 
capable  of  occluding  a  small  opening,  and  still  more  so 
when  it  is  oblique,  so  that  any  escape  of  material  from  the 
stomach  cavity  is  prevented.  With  the  exception  of  the 
escape  of  foods,  (fee,  into  the  peritoneal  cavity,  the  only  other 
complication  of  any  gravity  is  haemorrhage,  the  bleeding 
sometimes  being  excessively  free  from  the  wound  in  the 
wall  of  the  stomach. 

Symptoms. — The  most  convincing  proof  that  the  sto- 
mach has  been  penetrated  is  the  escape  of  its  contents 
through  the  external  abdominal  wound.  This,  however,  is 
unfortunately  exceptional,  and  the  diagnosis  has  to  be  often 
made  on  much  let^s  certain  evidence.  The  position  of  the 
external  wound  and  the  nature  of  the  weapon  producing 
the  injury  should  substantially  assist  in  aniving  at  a  correct 
conclusion,  especially  when  coupled  with  vomiting  and  the 
presence  of  blood  in  the  vomit.  There  is  usually  at  the 
outset  considerable  shock,  combined  with  an  expression  of 
great  anxiety,  cold  sweats,  and  pain  of  an  unremittent 
character  radiating  from  the  seat  of  injury.  At  a  later 
stage,  in  cases  of  escape  of  the  gastric  contents  into  the 
peritoneal  cavity,  symptoms  of  acute  peritonitis  will  arise. 
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Treatment* — What  has  been  already  stated  in  connec- 
tion with  the  treatment  of  cases  of  ruptured  stomach  is 
equally  applicable  here.  The  early  shock  should  be  first 
dealt  with,  and  then,  so  soon  as  the  patient  seems  to  have 
regained  sufficient  strength,  no  delay  should  be  exercised  in 
opening  the  abdomen,  cleansing  its  cavity  of  any  extrava- 
sated  material,  suturing  the  stomach  wound,  and  reuniting 
the  abdominal  incision.  In  those  cases  where  the  symptoms 
are  slight  and  it  is  believed  that  the  wound  is  small,  the 
utmost  rest  should  be  enjoined.  If  nature  is  to  effect  an 
unassisted  cure  it  will  be  by  adhesion  of  the  wound  to 
neighbouring  parts,  so  that  everything  must  be  done  to 
keep  the  patient  quiet  in  bed,  and  the  stomach  free  from  any 
functional  activity.  To  relieve  pain  a  hypodermic  injection 
of  morphia  may  be  given,  or  a  few  drops  of  laudanum  added 
to  the  nutrient  enema.  Nothing  should  be  given  by  the 
mouth  for  at  least  forty-eight  hours ;  and  if  thirst  be  very 
troublesome  it  will  be  alleviated  by  rectal  injections  of 
warm  water. 

Gunshot  wonnds* — It  is  comparatively  rarely  that 
this  form  of  penetrating  wound  comes  under  the  observa- 
tion of  the  civil  surgeon.  The  fact,  however,  that  an  occa- 
sional case  crops  up  in  our  general  hospitals  renders  it 
necessary  to  refer  brieBy  to  the  subject. 

The  nature  of  the  wound,  although  of  a  penetrating 
character,  differs  somewhat  from  those  just  discussed.  A 
bullet  does  not  cause  a  clean-cut  wound,  but  in  its  transit 
destroys  a  certain  amount  of  tissue.  Hence,  if  it  pass 
through  the  gastric  parietes  into  the  cavity  of  the  stomach, 
it  leaves  a  track  which  is  much  more  liable  to  admit  of  the 
escape  of  the  contents  of  the  stomach  than  in  the  case  of  a 
clean  incised  wound. 

The  symptoms  connected  with  a  gunshot  wound  are  very 
much  like  those  already  described  in  connection  with  a 
penetrating  one.  The  haemorrhage  from  the  stomach  is 
sometimes  severe,  and  the  blood-stained  condition  of  the 
vomit  is  the  bcvst  evidence  that  that  viscus  or  possibly  the 
duodenum  has  been  penetrated. 

The  danger  of  extravasation  into  the  peritoneal  cavity  is 
so  great  in  this  class  of  wounds  that  surgeons  are  now  gene- 
rally of  opinion  that  an  exploratory  laparotomy  should  not 
be  delayed  after  the  first  symptoms  of  shock  have  subsided. 
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The  injury,  according  to  all  military  records,  is  excessively 
fatal  when  allowed  to  pass  untreated ;  so  that  where  these 
cases  happen  in  civil  practice,  we  should  not  delay  in  using 
the  comparatively  perfect  means  we  have  at  our  c&sposal  in 
our  general  hospitals.  The  wound  in  the  stomach,  or  per- 
chance in  the  duodenum,  should  he  carefully  sought  for, 
and  when  found  accurately  sutured.  The  abdominal  cavity 
should  be  thoroughly  cleansed  from  any  extravasated 
material  by  freely  flushing  it  with  warm  normal  saline  solu- 
tion ;  or  if  this  is  sufficiently  scanty,  it  may  be  simply  wiped 
away.  It  should  be  remembered  in  searching  for  the  lesion 
that  there  may  be  two  openings — one  of  entrance  and  the 
other  of  exit — both  of  which  must  be  closed.  As  in  the 
case  of  other  penetrating  woimds,  flstulaB  have  been  known 
to  result  from  those  due  to  gunshot  injury.  The  case  of 
Alexis  St.  Martin  is  too  well  known  to  need  anything 
farther  than  simply  mentioning  as  an  illustration. 
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bodies. — Solid  substances  incapable  of  being 
digested,  or  only  acted  upon  to  a  limited  extent  by  the 
gastric  juice,  and  of  such  a  size  and  shape  as  to  be  impass- 
able, or  passable  only  with  difficulty  through  the  pylorus, 
constitute  what  may  be  broadly  termed  "  foreign  bodies  in 
the  stomach."  As  a  more  literal  meaning  of  the  term,  the 
word  '^ foreign''  also  implies  substances  in  the  stomach 
which  are  abnormal  in  that  situation. 

As  in  the  case  of  oesophageal  foreign  bodies,  there  is  no 
limit  to  the  list  of  solid  substances  which  may  be  swal- 
lowed and  constitute  a  similar  class  of  foreign  bodies  in  the 
stomach.  Taken,  however,  as  a  class  of  cases,  they  are  far 
less  frequently  met  with.  They  manifest,  too,  in  their 
symptoms,  usually  much  less  urgency  and  severity;  and 
while  oesophageal  impactions  are  almost  always  associated 
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with  symptoms  of  some  kind,  it  not  infrequently  happens 
that  a  foreign  body  may  remain  in  the  stomach  without 
causing  anything  but  the  slightest  gastric  disturbance. 

The  causes  of  a  body  being  detained  are  to  be  found  in 
the  foreign  body  itself,  and  in  the  stomach.     In  the  former 
case  it  is  the  size  of  the  body,  or  its  size  coupled  with  its 
shape  and  consistency ;  in  the  latter  it  is  the  large  size  of 
the  cavity  in  which  it  is  lodged,  and  the  comparatively 
small  constricted  orifice  through  which  it  is  required   tt> 
pa58.     It  might  be  to  some  extent  reasonably  assumed  that 
what  could  pass  through  the  cardiac  orifice  would  also  pass 
through  the  pyloric,  and  such  would  doubtless  be  the  case 
could  the  body  maintain  a  similar  disposition  of  its  axis  to 
that  which  it  had  in  entering  the  cavity.     A  large  object, 
however,  is  almost  certain  to  change  its  axis  after  it  ha& 
passed  through  the  cardiac  aperture,  and  such  an  alteration 
may  render  it  a  physical  impossibility  that  it  should  be 
able  to  leave  the  stomach  by  the  pylorus.     Again,  there  are 
some  structures  which  neither  from  their  size  nor  irregular 
shape  would  give  rise  to  trouble,  but,  being  sharp -pointed, 
are  liable  to  become  engaged  in  the  mucous  folds  and,  from 
the  active  contractions  of   the  stomach,  be   driven   inex- 
tricably into  the  coats  of  the  viscus. 

SymptomB. — Considerable  variations  exist  in  the 
symptoms  which  arise  when  a  body  becomes  retained  in 
the  stomach.  At  the  two  extremes  we  have  on  the  one 
hand  an  almost  entire  absence  of  symptoms,  on  the  other 
manifestations  of  the  most  acute  suffering  and  anxiety. 
Pain,  when  experienced,  varies  in  its  kind  and  in  its 
intensity,  in  its  locality,  and  in  its  duration.  A  deter- 
mining factor  in  the  patient's  sufferings  is  the  nature  of 
the  body  present.  Thus  when,  for  instance,  this  consists 
of  a  solid  lump  of  metal,  a  sense  of  weight  or  oppression 
is  expeiienced  in  the  epigastric  region ;  when  of  an  irregular 
or  sharp- pointed  mateiial,  capable  of  injuring  the  mucous 
membrane,  pain  of  an  acute  character  is  felt.  The  pain 
experienced  may  be  circumscribed  or  localised,  felt  in  front, 
at  the  side,  or  behind.  It  may  radiate  and  appear  more 
diffused.  In  some  cases  it  is  increased  by  taking  food,  due 
in  all  probability  to  the  increased  peristaltic  action  induced 
by  ingestion.  In  other  cases  it  is  diminished,  when  the 
explanation  seems  to  be  that  the  distension  of  the  viscus 
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removes  temporarily  the  wall  of  the  stomach  from  contact 
with  the  irritating  foreign  body.  Pressure  applied  ex- 
ternally sometimes  causes  pain;  and  in  a  similar  way 
respiration^  for  the  diaphragm  descends  in  each  inspiration 
and  presses  upon  the  stomach  from  above.  In  some 
instances  the  pain  partakes  somewhat  of  a  spasmodic 
character.  At  one  time  free  from  all  feeling  of  dis- 
comfort, at  another  the  patient  is  seized  with  pains  of 
excessive  acnteness  and  intensity.  Vomiting  is  not  a 
constant  symptom,  but  when  present  and  the  ejecta  are 
tinged  with  blood,  laceration  of  the  mucous  membrane  i& 
probable. 

Besides  these  local  symptoms  of  pain  and  occasional 
vomiting,  more  generalised  symptoms  will  be  present,  and 
these  more  or  less  in  proportion  to  the  severity  of  the 
former.  In  the  severer  cases  there  may  be  great  anxiety, 
sleeplessness,  anorexia,  thirst,  emaciation,  and  other  con- 
ditions dependent  upon  a  disordered  digestion  and  an 
insufficiency  of  nourishment.  There  may  be  constipation 
or  diarrhoea. 

In  cases  of  prolonged  retention  without  great  severity  of 
the  symptoms  at  the  outset,  secondary  complications  may 
arise.  Perforation  of  the  stomach  may  take  place.  If  no 
adhesions  have  previously  formed,  acute  peiitonitis  will 
ensue;  if,  on  the  other  hand,  the  stomach  has  become 
adherent  to  the  abdominal  wall,  the  process  of  ulceration 
which  IS  going  on  may  lead  either  to  the  formation  of  an 
abscess  or  more  directly  to  a  perforation  of  the  skin — in 
both  instances  the  result  would  be  a  gastric  fistula. 

Diagnosis. — ^The  most  important  factor  in  diagnosis  is 
the  history  of  the  case.  Without  the  previous  knowledge 
that  a  foreign  body  has  been  swallowed,  it  is  practically 
impossible  to  state  from  the  symptoms  the  nature  of  their 
true  cause. 

The  majority  of  the  cases  in  which  this  accident  is 
found  are  either  lunatics,  •  drunkards,  or  children,  just 
such  as  refuse,  or  are  incapable  of  giving,  the  information 
most  needed.  With,  however,  a  history,  the  accompanying 
symptoms  will  readily  support  the  truth  of  the  patient's 
statement,  and  little  doubt  will  exist  in  the  surgeon's 
mind  that  the  sufferings  experienced  are  dependent  on 
the  retention  of  a  foreign  body  in  the  stomach. 
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In  exceptional  caseR,  and  with  certain  kinds  of  foreign 
bodies,  it  is  possible  to  obtain  evidence  of  their  presence  in 
special  ways. 

In  one  or  two  instances  the  *^  body "  has  been  palpated 
through  the  abdominal  wall.  It  is  sometimes  possible  to 
strike  the  substance  within  the  stomach  by  the  passage  of 
cesophageal  sound. 

In  cases  of  metallic  bodies  various  ingenious  methods 
have  been  tried:  thus,  the  administration  of  about 
20  drops  of  hydrochloric  acid,  the  subsequent  withdrawal 
of  the  stomach  contents ;  and  its  reaction  to  the  Prussian 
blue  test,  has  proved  the  presence  of  iron.  Or,  again,  the 
deflection  of  a  delicate  magnetic  needle  when  placed  over 
the  epigastrium.  But  all  these  methods  are  now  com- 
pletely displaced  by  the  use  of  the  Roentgen  rays,  by 
means  of  which  it  is  possible  not  only  to  ascertain  the 
existence  of  a  foreign  body  (assuming  it  to  be  one  which 
will  obstruct  the  rays),  but  to  ascertain  its  exact  position 
and  its  shape. 

Prognosis. — One  of  four  things  must  happen  :  (1)  the 
**  body "  will  be  ejected  through  the  mouth ;  (2)  it  will 
pass  through  the  pyloris;  (8)  it  will  remain  an  indefinite 
time  in  the  stomach;  (4)  it  will  work  its  way  through 
the  stomach,  producing  sudden  symptoms  of  perforative 
petitonitis,  or  more  slowly  make  its  exit  somewhere  through 
the  skin.  Of  these,  the  commonest  result  most  fortu- 
nately is  the  ultimate  passage  of  the  body  through  the 
pylorus.  It  need  hardly  be  said  that  before  any  opinion 
can  be  expressed  as  to  the  probable  course  a  foreign  body 
will  take,  there  must  first  exist  an  accurate  knowledge  of 
the  nature  of  the  body  swallowed.  Given  two  cases,  in  one 
of  which  a  fork  has  been  swallowed,  and  in  the  other  a  coin, 
it  would  be  reasonable  to  expect  that  the  coin  might  pass 
through  the  pylorus,  but  it  would  be  very  doubtful  whether 
such  a  course  would  be  taken  by  the  fork. 

The  two  practical  questions  which  the  surgeon  has  to 
consider  are,  first,  whether  there  is  a  chance  of  the  foreign 
body  making  its  way  out  of  the  body  per  viaa  naluraleSy 
with  the  assistance  possibly  of  some  medicinal  or  dietetic 
measures ;  or,  secondly,  whether  the  only  chance  of  removal 
must  be  by  operation.  This  naturally  leads  to  the  question 
of  treatment. 
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» — ^The  conservative  measures  consist  in 
attempting  to  get  the  body  ejected  by  the  mouth  or 
passed  on  into  the  bowel ;  the  operative,  in  the  extraction 
of  the  body  by  gastrotomy. 

With  regard  to  attempts  to  remove  the  "  body  "  through 
the  mouth,  there  are  comparatively  few  cases  in  which  it 
woald  be  wise  to  induce  emesis  of  a  character  more 
frequent  and  more  energetic  than  that  which  may  possibly 
exist  as  a  symptom  The  nature  of  the  substance  will 
det-ermine  the  question  whether  or  not  the  trial  should  be 
made.  It  can  easily  be  understood  that  to  attempt  by  this 
means  to  remove  a  body  which  has  passed  perhaps  with 
difficulty  into  the  stomach,  is  only  likely  to  court  the 
greater  danger  of  its  becoming  seriously  impacted  in  the 
cesophagus. 

Ebc&deavours  to  get  the  body  to  take  the  natural  course  of 
exit  through  the  pylorus  must  entail  considerations  which 
a^ect,  on  the  one  hand,  the  patient,  and  on  the  other  the 
foreign  body  itself  within  the  stomach.  Recumbency 
should  be  enforced,  and  the  patient  made  to  lie  as  much  as 
possible  on  the  right  side,  in  order  to  place  the  pyloric 
orifice  in  the  most  dependent  position.  Any  pain,  spasms, 
or  gastric  irritability  should  be  relieved  by  the  administra- 
tion of  narcotics,  preferably  opium.  The  nourishment  of 
the  patient  forms  an  essential  part  of  the  process  of  cure. 
Substances  are  given  which  will  be  likely  either  to  form  a 
mass  with  the  **  body,"  and  so  dilate  the  pyloric  orifice 
sufficiently  to  admit  of  its  passing ;  or  to  lubricate  it,  or 
entangle  it  in  such  a  way  that  in  both  instances  its  onward 
passage  will  be  facilitated.  Amoug  the  first  class  are 
potatoes,  constituting  the  well-known  potato  cure;  rice, 
porridge,  <fec. ;  among  the  latter  are  oils,  fats,  and  thick 
glutinous  drinks.  As  an  example  of  the  nature  of  en- 
tangling the  object  in  some  shreddy  material,  may  be 
mentioned  a  case  recorded  by  Dickson.*  The  patient,  a 
lady,  had  swallowed  a  plate  of  false  teeth  during  the  night. 
She  was  made  to  swallow  a  small  amount  of  oakum  and 
a  large  number  of  figs  and  raisins.  The  treatment  was 
continued  for  a  week,  when  she  suddenly  felt  relief,  and  a 
few  hours  afterwards  passed   the  teeth  per  cmum.      The 

♦  Edinburgh  Med,  Joum,  1876,  p.  839. 
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irregularitie8  of  the  fal^  teeth  were  found  to  have  been 
rendered  somewhat  smoother  by  the  oakum  and  bits  of  tigs, 
which  had  become  adherent  to  them. 

Our  last,  and  it  may  be  said  our  best,  resource  in  treat- 
ment is  by  operation,  and  surgeons  nowadays  would  prefer 
to  make  use  of  this  comparatively  safe  procedure  to  spendingr 
time  in  trying  conservative  measures  which  in  most  instances 
must  hold  out  a  very  doubtful  result.  The  operation  of 
gastrotomy  has  now  been  frequently  performed  for  the 
extraction  of  foreign  bodies,  and,  so  far  as  the  recorded 
cases  are  concerned,  with  almost  unbroken  success.  Little 
hesitation  therefore  need  exist  in  the  mind  of  the  surgeon 
as  to  the  right  course  of  action  to  adopt  when  once  he  is 
satisfied  that  there  is  a  poor  chance  of  the  foreign  body 
finding  a  speedy  exit  by  any  other  means. 

Gastrolitha  and  hair  tamoors. — These  are  two  forms 
of  foreign  bodies  which  deserve  separate  notice.  They  are 
of  the  nature  of  concretions,  and  owe  their  origin  and 
existence  to  the  special  conditions  under  which  they  are 
formed. 

Gastrolitlis. — Little  is  known  as  to  the  real  origin  of 
these  bodies.  In  some  cases  it  would  appear  that  the 
nucleus  is  formed  of  hair,  and  around  this  has  been  built 
up  a  structure  of  vegetable  material.  In  other  cases  no 
such  definite  form  of  a  nucleus  is  observable.  In  one 
reported  case  the  mass  weighed  twenty-eight  ounces,  no 
nucleus  was  present,  and  on  microscopical  examination 
it  was  found  to  be  composed  of  starch  granules,  plant 
tissues,  cells,  and  vascular  bundles  containing  chlorophyll. 

Hair  tomonrs. — Tumours  composed  entirely  of  hair 
are  more  frequently  met  with  than  gastroliths.  Not  a  few 
have  now  been  recorded.  They  mostly  occur  in  wooaen, 
and  in  those  who  at  an  early  period  of  life  were  addicted, 
either  from  a  simple  habit  or  from  a  belief  of  some  purify- 
ing effect  upon  the  tongue,  to  biting  the  tips  of  their  hair. 
Balls  of  various  sizes  have  been  found,  weighing  from  a 
few  ounces  up  to  as  much  as  five  pounds.  If  not  removed, 
one  of  the  commonest  results  of  their  retention  is  to  produce 
ulceration  and  perforation,  followed  by  fatal  peritonitis. 

Symptoms. — These  present  considerable  variety,  but 
are  mostly  connected  with  some  form  of  gastric  disburbance. 
The  patient  may  sufifer  from  nausea,  vomiting,  anorexia 
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vith  consecutive  emaciatioD,  weakness,  aud  exhaustion; 
there  may  be  marked  dyspDcea.  In  most  cases  there 
appears  to  have  been  a  total  absence  of  symptoms  at  an 
early  stage;  it  is  only  when  the  mass  has  increased  to  a 
considerable  size  that  indications  of  some  gastric  irritation 
manifest  themselves.  When  the  mass  reaches  a  sufficient 
«dze  it  can  be  felt  as  a  movable  tumour  through  the 
parietes.  Pain  is  a  variable  symptom  both  in  its  intensity 
and  in  its  frequency. 

Diagnosis* — There  is  nothing  sufficiently  distinctive 
about  the  symptoms  to  lead  one  to  surmise  the  nature  of 
their  true  cause.  When  it  has  been  possible  to  feel  a 
tumour  by  abdominal  palpation,  it  ha^  usually  been  diag- 
nosed as  a  malignant  growth ;  its  mobility,  however,  is  an 
important  distinguishing  feature.  In  all  the  cases  recorded 
there  has  been  a  history  in  early  life  of  swallowing  hair, 
either  the  patient's  own,  or  that  of  certain  animals;  in 
some  instances  with  an  intentional  object,  in  others  through 
a  careless  habit;  in  more  than  one  case  the  practice  has 
been  continued  on  into  adult  years.  The  previous  know- 
ledge of  such  a  habit  with  the  co-existence  of  a  tumour 
in  the  gastric  region  should  excite  a  suspicion  as  to  the 
possible  nature  of  the  complaint. 

Treatment. — The  only  treatment  is  removal  by  gastro- 
tomy. 


CHAPTER  XVII. 

DISEASE.     ULCER. 

Unlike  disease  of  the  oesophagus,  there  are  comparatively 
few  of  the  various  complaints  which  affect  the  stomach 
that  call  for  any  consideration  or  interference  on  the  part 
of  the  surgeon.  In  the  case  of  the  oesophagus  it  has  been 
shown  that  disease,  whether  inflammatory  or  non-inflam- 
matory, is  almost  certain  to  give  rise  to  symptoms  of  an 
obstructive  character,  and  these,  if  they  do  not  actually  call 
for  surgical  interference,  will  very  frequently  require  a 


128  THE  STOMACH. 

surgeon's  opinion.  In  dealing  therefore  with  diseases  of 
the  stomach,  only  such  will  be  discussed  as  are  likely  to 
call  for  surgical  treatment.  It  would  be  supererogatory  to 
trench  upon  ground  which  in  more  than  one  sense  is  so 
essentially  within  the  domain  of  the  physician.  In  almoc^t 
every  case  it  is  the  physician  who  first  sees  and  diagnoses 
these  forms  of  disease.  The  surgeon's  opinion  is  required 
not  so  much  to  discuss  the  nature  of  the  dif^ease,  as  to  state 
what  he  is  prepared  to  do,  how  he  will  do  it,  and  with 
what  possible  result. 

It  is  only  within  the  last  few  years  that  the  surgeon  has 
come  to  the  assistance  of  the  physician  in  the  treatment  of 
certain  diseases  of  the  stomach.  It  may  therefore  be  said 
that,  reasoning  in  the  light  of  the  successful  incursions 
made  by  surgery  in  other  departments  of  medicine,  there 
yet  exists  a  sphere  of  labour  for  the  surgeon  far  beyond  his 
present  limited  field  of  operation.  It  is  not,  I  think,  too 
venturesome  to  predict  that  the  day  is  not  far  distant  when 
the  stomach  will  be  opened,  explored,  and  resutured  for 
purely  diagnostic  purposes  with  as  much  freedom  and 
security  as  is  now  done,  for  instance,  in  the  case  of 
the  brain.  At  the  commencement  of  the  year  189^ 
I  read  a  paper  before  the  Glasgow  Medico-Chirurgical 
Society,  which  was  subsequently  published  in  the  Lcmcet,* 
on  "  The  Value  of  Exploratory  Operations  on  the  Stomach." 
In  it  I  gave  illustrations  of  cases  with  obstinate  gastric 
symptoms  which  had  been  greatly  relieved  and  in  some 
instances  cured  by  the  performance  of  an  exploratory- 
operation.  Since  then  I  have  had  other  cases  where 
prolonged  treatment  by  medicine  and  lavage  had  proved 
futile,  but  whei^  an  exploratory  operation  had  cleared  up 
the  diagnosis  and  permitted  the  adoption  of  remedial 
measures.  I  may  mention  one  very  striking  instance  of 
a  man  who  for  four  years  had  lived  a  life  of  misery,  and 
had  had  every  possible  kind  of  gastric  drug.  He  was  emaci- 
ated, and  vomited  almost  everything  he  took.  I  opened 
the  abdomen,  aod  found  the  stomach  bound  by  adhoHions 
to  the  undersurface  of  the  liver.  Some  of  these  were  easily 
detached,  but  a  dense  inseparable  mass  existed  at  one  spot. 
I  then  opened  the  stomach,  and  found  a  deep  sulcated  ulcer 

•  1899,  vol.  i.  p.  952. 
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apparently  quite  healed,  but  its  floor  focmed  by  the  liver. 
As  thia  could  not  be  dealt  with,  I  proceeded  to  perform 
a  posterior  gastro-jejunostomy.  The  man  made  an  un- 
eventful recovery,  lost  all  his  pain  and  digestive  troubles, 
and  rapidly  put  on  weight.  Now  in  this  case  the  early 
symptoms  and  even  the  later  rendered  it  quite  impossible 
to  diagnose  the  nature  of  the  man's  complaint.  He  was 
treat€Kl  for  chronic  gastric  catarrh,  like,  I  have  no  doubt, 
hundreds  of  other  cases  are,  and  would  have  gone  on,  I 
suppose,  for  years  longer,  living  a  life  of  incapacity  and 
wretchedness.  My  sole  contention  was,  aud  is,  that  we 
should  not  go  on  indefinitely  striving  to  cure,  by  simple 
remedial  measures,  diseases  of  the  stomach,  as  to  the  true 
nature  of  which  we  are  in  doubt,  but  should  submit  the 
patients  to  an  exploratory  operation.  It  is  reasonable  to 
believe  that  if  physicians  and  pitictitioners  would  more 
frequently  submit  this  class  of  cases  to  surgical  tre:itment, 
many  a  case  of  malignant  tumour  or  ulcer  of  the  stomach 
could  be  successfully  excised  at  an  early  period  of  its 
existence,  and  a  complete  and  permanent  cure  effected. 

The  diseases,  or  certain  phases  of , them,  which  up  to  the 
present  time  have  received  some  form  of  surgical  treatment 
are — ulcer,  carcinoma  and  other  tumours,  stenosis  of  the 
pylorus,  dilatation,  and  certain  conditions,  such  as  result 
from  external  pressure,  as  in  the  case  of  tumours,  or  from 
distortion,  as  affected  by  adhesions.  These  will  now  be  dis- 
cussed in  the  order  here  given. 

"Ulcer. — While,  for  reasons  above  stated,  it  is  unneces- 
sary for  the  surgeon  to  be  acquainted  with  all  the  symptoms 
which  indicate  ulcer  of  the  stomach,  it  is  of  some  importance 
that  he  should  be  familiar  with  certain  pathological  aspects 
of  the  disease.  The  first  consideration  worthy  of  his  atten- 
tion concerns  the  ulcer  itself,  and  the  second  the  various 
complications  which  may  arise  in  connection  with  it. 

Excluding  ulcers  the  result  of  traumatism,  and  such  rarer 
forms  as  are  sometimes  associated  with  syphilis  and  tuber- 
culosis, the  forms  to  be  dealt  with  here  are  the  so-called 
simple  or  chronic  ulcer  of  the  stomach,  and  the  acute  or 
perforative.  Whether  or  not  these  two  forms  are  really  to 
be  distinguished  from  each  other  there  is  still  ground  for 
speculation.  Those  who  maintain  a  distinction,  believe  that 
the  chronic  form  is  the  one  most  frequently  met  with  in 
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men  in  later  life ;  while  the  acute  perforative  ulcer  is  that 
more  often  seen  in  young  chlorotic  women.  The  distinction, 
however,  is  hardly  one  which  concerns  the  surgeon,  as,  for 
all  practical  surgical  purposes,  the  treatment  of  both  forms 
of  ulcer  and  the  later  complications  are  the  same.  In  all^ 
therefore,  which  follows  it  may  be  taken  that  either  one  or 
the  other  is  included  in  the  discussion. 

As  most  frequently  met  with,  the  uloer  measures  a  little 
less  than  an  inch  in  diameter ;  much  variation,  however, 
exists,  some  being  two  or  more  inches  in  breadth.  It  presents 
a  somewhat  punched-out  appearance,  with  more  or  less  thick- 
ened edges,  and  a  base  which  is  thin  or  thick  in  proportion 
to  the  depth  to  which  ulceration  has  taken  place  and  adhe- 
sions have  formed.  In  situation  the  ulcer  is  most  frequently 
found  either  at  the  greater  curvature  or  somewhere  close 
to  the  pylorus.  It  is  much  less  frequently  met  with  on 
either  the  anterior  or  posterior  wall,  and  least  often  at  the 
cardiac  orifice. 

In  the  process  of  healing  considerable  contractions  some- 
times take  place,  leaving  fibrous  bands  with  intervening 
cul-de-sacs.  The  most  serious  results  which  may  accrue 
from  cicatrisation  are  those  connected  with  a  distortion  or 
contraction  of  the  pylorus.  This  complication  will  be  more 
particularly  referred  to  later. 

In  the  opposite  process,  that  of  progressive  ulceration, 
one  or  more  of  several  issues  may  happen,  depending  chiefly 
on  the  situation  of  the  ulcer  and  the  acuteness  of  the  pro- 
cess. In  any  case  perforation  of  the  stomach  will  take 
place.  When  the  process  is  slow,  adhesions  are  contracted 
between  the  floor  of  the  ulcer  and  neighbouring  structures. 
On  the  other  hand,  when  ulceration  progresses  rapidly,  a 
communication  is  established  between  the  cavity  of  the 
stomach  and  the  general  abdominal  cavity,  with  all  the 
untoward  results  which  accrue  from  such  a  connection. 

When  once  the  stomach  wall  is  perforated,  and  the  floor 
of  the  ulcer  formed  by  neighbouring  organs  to  which  it  has 
become  adherent,  one  or  two  conditions  will  result— that 
is,  supposing  the  ulcerative  procass  is  progressive — either 
a  fistulous  opening  will  be  established  between  the  stomach 
and  a  neighbouring  viscus,  or  an  abscess  will  be  formed 
which  may  rupture,  and  thus  cause  indirectly  complica- 
tions similar  to  those  arising  from  progressive  ulceration 
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independent  of  suppuration.  As  to  what  organs  may  be 
involved  in  one  or  other  of  these  processes  is  merely  a 
matter  of  anatomical  detail.  Suffice  it  to  say  that  instances 
have  been  recorded  illustrative  of  involvement  of  every  part 
— vinous  or  cavity — with  which  the  stomach  has  anatomical 
relations. 

In  discussing  those  aspects  of  ulcer  of  the  stomach  which 
may  be  said  to  posses  features  of  some  surgical  interest,  it 
may  be  well  for  me  to  preface  my  remarks  with  a  few  words 
of  caution.  The  disease  is  one  that  in  most  of  its  aspects 
essentially  requires  rest  and  not  interference.  Hence  it  is 
only  when  all  reasonable  conservative  measures  have  been 
applied  without  avail  that  the  physician  should  consult  the 
sui^eon,  and  the  latter  should  be  prepared  to  act.  The 
following  events  in  the  life  history  of  the  disease  may  be 
said  to  be  worthy  of  the  surgeon's  attention  :  (1)  The  char- 
aeUr  of  the  vicer  ;  (2)  the  occurrence  of  excessive  hceirwrrhage  ; 
(3)  perfoTcUion  into  the  peritoneal  cavity  ;  (4)  formation  of 
(tbacess;  (5)  fstulous  communications;  (6)  adhesions;  (7) 
inlemcU  contraction  ;  (8)  pyloric  stenosis, 

1.  Regarding;  tike  character  of  the  ulcer, — So  far 
as  the  ulcer  itself  is  concerned,  the  surgeon's  interest  centres 
upon  the  possibility  of  its  removal.  Whether  such  a  ques- 
tion in  treatment  is  to  be  entertained  is  one  for  the  physician 
originally  to  decide. 

Assuming  that  the  chronicity  of  the  case  and  other 
features  suggest  the  advisability  of  the  endeavour,  the 
sui^eon  will  be  assisted  in  his  opinion  as  to  its  practic- 
ability by  some  knowledge  as  to  the  situation  of  the  ulcer. 
When  located  near  the  pylorus,  it  is  in  some  instances  pos- 
sible to  detect  a  tumour.  It  may  be  incidentally  remarked 
here  that  mistaken  diagnoses  have  not  infrequently  been 
made  from  always  connecting  a  swelling  or  tumour  in  the 
region  of  the  pylorus  with  carcinoma  of  that  region. 
Numerous  cases  are  recorded  to  show  what  an  amount  of 
inflammatory  thickening  is  sometimes  associated  with  ulcer 
near  the  pylorus.  The  detection,  therefore,  of  such  a  tumour 
in  this  region  should  not  be  allowed  to  mislead  when  the 
earlier  symptom^  unmistakably  point  to  ulcer.  When  the 
ulcer  is  situated  in  any  other  part  of  the  stomach,  it  is  very 
rarely  possible  to  detect  its  existence  by  palpation  through 
the  abdominal  parietes. 
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Ord*  thinks  that  the  time  at  which  pain  occurs  after 
taking  food  may  throw  some  light  upon  the  position  of  the 
ulcer.  Thus  when  it  arises  shortly  after  taking  food,  or 
even  during  a  meal,  the  ulcer  is  probably  in  the  cardiac 
region  of  the  stomach.  When  occurring  later,  pain  in  all 
probability  marks  increasing  distance  in  the  position  of  the 
ulcer  from  the  cardiac  orifice.  Other  conditions,  however, 
affecting  the  patient  and  the  stomach  generally  have  to  be 
taken  into  account  in  considering  the  relative  value  of  pain 
with  reference  to  the  localisation  of  the  ulcer.  The  co- 
existence, for  instance,  of  simple  hypersesthesia,  or  catarrh, 
would  in  all  probability  give  rise  to  considerable  discomfort, 
amounting  not  infrequently  to  pain,  immediately  after  food 
entered  the  stomach. 

Again,  the  period  at  which  vomiting  occurs  after  inges- 
tion may  to  some  extent  indicate  the  position  of  the  ulcer. 
Early  vomiting  after  food  may  indicate  implication  of  the 
cardiac  region ;  but  when  occurring  later,  and  still  more 
when  it  arises  after  several  successive  meals,  the  ulcer  may 
be  considered  as  located  in  the  pyloric  region.  The  attitude 
of  patients  during  the  paroxysms  of  pain  is  also  sometimes 
helpful  in  suggesting  the  seat  of  the  lesion.  Thus  the 
patient  will  likely  assume  such  a  position  as  will  tend  to  ob- 
viate the  pressure  and  irritating  effect  of  the  ingesta  upon 
the  ulcer.  The  dorsal  position  would  be  that  likely  to  be 
adopted  by  a  patient  with  an  ulcer  located  on  the  anterior 
wall  of  the  stomach,  and  vice  t^rad.  Similarly  a  patient 
might  find  greater  relief  in  lying  on  the  left  side  when  the 
ulcer  is  situated  about  the  pylorus,  and  vice  versd. 

With  all  the  aid,  however,  that  can  be  derived  from  such 
suggestive  symptoms,  the  only  absolutely  certain  knowledge 
of  the  situation  of  the  ulcer,  and  the  possibility  of  its  re- 
moval can  be  obtained  from  an  exploratory  laparotomy. 
For  although  we  may  approach  beforehand  to  within  a 
measurable  distance  of  practical  certainty  as  to  the  situation 
of  the  ulcer,  it  still  remains  impossible  for  us  to  decide, 
prior  to  operation,  whether  there  are  or  are  not  adhesions 
of  such  a  character  as  renders  removal  impracticable.  Again, 
there  is  always  the  possibility  of  more  than  one  ulcer  being 
present.     (See  Fig.  13.) 

*  International  Journal  of  the  Medical  Sciences,  18S9,  vol.  i.  p.  552 


Fig.  13.— PtHFORATiON  Ulcers  of  Stomach.— The  iho  pans  were 
removed  from  the  same  ocgan.  The  upper  shows  Ihe  HaMeiied  sliKhlly 
depreued  cicalrix  of  a  large  healed  ulcer,  and  cicatrices  of  smaller  ones. 
The  lower  shows  a  deeply  excavated  ulcer  which  had  caused  death  by 
pcrforalion  into  Ihe  peri  lODcal  cavily.    (H-'./..!/.  Glas.) 
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Assuming  that  the  ulcer  is  single,  suitably  located,  and 
not  inseparably  connected  with  any  important  structures, 
its  successful  removal  may  fairly  be  entertained.     The  con- 
ditions, however,  with  which  the  surgeon  is  almost  always 
more  likely  to  be  confronted  are  not  those  most  favourable 
for  the  success  of  his  operation,  but  just  those  where  the 
greatest  difficulties  are  liable  to  exist.     Thus  it  is  only  after 
protracted  endeavour  by  various  conservative  measures,  and 
the  failure  of  these,  that  his  aid  is  called  in,  and  then  he 
has  to  deal  with  an  ulcer  which  will  only  too  likely  be,  if 
not  extensive  in  area,  at  least  very  extensive  in  the  results 
it  has  produced  in  its  immediate  vicinity.     If  located  pos- 
teriorly, it  will  be  intimately  bound  down  to  the  pancreas ; 
if  near  the  pylorus,  there  will  be  possibly  contortion  of  that 
orifice,  with  probably  some  obstruction  from  inflammatory 
infiltration  and  induration  ;  and  if  in  a  part  of  the  stomach 
where  the  relations  of  the  latter  are  freer,  serious  contrac- 
tion and  alterations  in  the  shape  of  the  viscus  may  already 
have  taken   place.     The  surgeon   therefore   will  have  to 
decide,  from  the  conditions  found  after  a  careful  physical 
examination  of  the  stomach  through  an  abdominal  incision, 
whether  he  deems  it  wise  to  proceed  further  and  attempt 
some  plastic  operation  or  anything  so  radical  as  excision. 
)Suffice  it  to  say  that  not  a  few  cases  are  now  on  record 
where  successful  excisions  have  been  performed.    If  excision 
is  not  feasibly  practical,  the  next  best  thing  is  gastro-enter- 
ostomy.     This  has  been  practised  with  the  greatest  possible 
success  by  Czerny,*  who  warmly  advocates  it.     The  ready 
removal  of  the  usual  hyperacid  stomach  contents  which  it 
admits,  seems  to  have  a  very  restful  and  recuperative  effect 
upon  the  ulcer.    Patients  thus  opei-ated  upon  have  done  well. 
2.  Ezceuiye  haemorrhage. — Haemorrhage  is  far  from 
being  a  constant  symptom  in  ulcer  of  the  stomach,  occur- 
ring apparently  in  less  than  fifty  per  cent,  of  the  cases. 
Still   less  frequently   does    it  occur   with  any   degree  of 
severity.     It  is,  however,  in  some  of  these  severe  cases  that 
surgery   may   lend    valuable    assistance.     "  When   violent 
haemorrhage,"  says  Ewald,  "  has  once  set  in,  the  danger  of 
its  recurrence  hangs  like  the  sword  of  Damocles  over  the 
head  of  the   patient."'     Fatal   hfemorrhage  appears  to  be 

*  Dcut.  mcd  Woch.,  June  15  and  22,  1899 
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comparatively  rare,  and  possibly  in  many,  if  not  in  most, 
of  these  cases  death  will  be  unpreventable,  whatever  the 
measures  employed.  It  is  unlikely  that  when  either  the 
splenic  artery  or  the  portal  vein  has  been  opened  into,  and 
stUl  more  so  when  the  left  ventricle  of  the  heart  has  been 
perforated,  that  any  means  at  our  disposal,  medical  or 
surgical,  could  prevent  an  untoward  result.  Short,  how- 
ever, of  haemorrhage  from  such  sources,  where  death  must 
rapidly  ensue,  severe  bleeding  from  smaller  vessels  with 
serious  symptoms  might  reasonably  be  dealt  with  by  the 
same  means  now  frequently  employed  for  losses  of  large 
quantities  of  blood  due  to  various  other  causes.  Since 
Wooldridge's  original  paper,  transfusion  has  been  simplified 
to  such  an  eictent  that  no  patient  suffering  from  loss  of 
blood,  no  matter  what  the  cause,  should  Jbe  allowed  to  die 
without  such  a  simple  measure  as  here  advocated.  All  that 
is  required  is  a  small  cannula  for  insertion  into  a  vein,  an 
indiarubher  tube  about  a  couple  of  feet  long,  one  end  of 
which  is  attached  to  the  cannula,  the  other  to  the  nozzle  of 
the  filler  or  funnel.  A  quantity  of  Fo-called  normal  saline 
.solution  is  taken — ^that  is,  water  (sterilised  if  possible)  at  a 
temperature  of  from  105"^  to  110^  F.  and  containing  a  tea- 
spoonful  of  common  table  salt  to  a  pint  of  the  fluid.  This 
is  poured  into  the  glass  receptacle  and  allowed  to  flow 
slowly  into  the  vein.  From  one  to  five  or  six  pints  may 
thus  with  perfect  safety  be  passed  into  the  patient's  circu- 
lation, provided  all  the  necessary  surgical  precautions  are 
taken  in  reference  to  treatment  of  the  wound  and  the 
introduction  of  the  fluid.  It  is  also  in  this  class  of  case  that 
Czemy  recommends  the  performance  of  gastio-enterostomy. 

3.  Perforation. — ^As  here  used,  perforation  is  intended 
to  imply  a  more  or  less  direct  communication  between  the 
cavity  of  the  stomach  and  the  general  peritoneal  cavity. 
With  the  exception  of  sudden  and  severe  hsemorrhage  there 
is  no  complication  of  gastiic  ulcer  more  serious  to  deal 
with.  While  the  accident  is  not  inevitably  a  fatal  one,  it  is 
so  in  the  large  majority  of  cases.  The  rapidity  also  with 
which  a  fatal  issue  ensues  is  second  only  to  that  of  excessive 
haemorrhage.  In  Fagge's  experience  neaily  all  the  cases  of 
perforating  ulcer  were  fatal  in  less  than  twenty-four  hours. 

The  question  therefore  of  treatment  in  this  paiticular 
complication  does  not  admit  of  much  time  being  spent  in 
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its  consideration.  Whatever  is  to  be  done  will  have  to  be 
done  quickly,  and  experience  so  far  goes  to  prove  that 
success  depends  chiefly  upon  the  shortness  of  the  time 
which  is  allowed  to  intervene  between  the  onset  of  the 
acute  symptoms  and  the  performance  of  the  operation. 

That  the  acute  symptoms  of  perforative  peritonitis  with 
which  the  patient  is  suddenly  struck  down  owe  their  origin 
to  the  rupture  of  a  gastric  ulcer  is  often  purely  conjectural. 
As  pointed  out  by  Treves  *  in  his  Lettsomian  Lectures  on 
Peritonitis,  "  All  quite  acute  troubles  within  the  abdomen 
commence  with  the  same  train  of  symptoms.  .  .  .  Until 
many  hours  have  elapsed  it  is  often  impossible  to  say 
whether  a  sudden  abdominal  crisis  is  due  to  the  perforation 
of  a  vermiform  appendix,  or  to  the  bursting  of  a  pyosalpinx, 
or  to  the  strangulation  of  a  loop  of  intestine,  or  to  the 
passage  of  a  gall  stone."  It  might  be  reasonably  supposed 
thai  the  previous  history  of  the  case  would  always  lend  a 
AuflScient  aid  towards  the  detection  of  the  true  cause. 
Unfortunately  in  many  of  these  cases  there  is  no  early 
history  of  ulcer;  the  patient  has  been  completely  free,  or 
almost  so,  from  any  gastric  disturbance  until  suddenly 
seized  with  severe  symptoms.  The  difficulties  which  the 
surgeon  may  have  to  encounter  in  his  treatment  are  no  less 
than  those  which  the  physician  has  in  arriving  at  a  correct 
diagnosis.  It  is  not  possible  beforehand  to  localise  the  seat 
of  the  perforation,  to  define  its  limits,  or  to  say  how  it  will 
have  to  be  dealt  with  when  discovered  ;  neither  is  it  within 
his  power  to  say  whether  the  condition  of  general  peritonitis 
which  has  arisen  is  too  far  advanced  to  be  recovered  from. 

The  following  may  be  taken  as  some  of  the  symptoms 
most  frequently  met  with.  The  patient  has  usually  no 
special  warning,  except  that  previously  there  may  have  been 
some  exaggeration  of  the  dyspeptic  trouble.  Sudden  pain 
of  such  an  agonising  character  causes  the  patient  to  cry 
out  for  relief.  It  is  usually  felt  in  the  epigastrium,  but 
soon  extends  over  the  abdomen.  Collapse  very  rapidly 
follows,  and  with  it  often  some  abatement  of  the  acute 
suffering.  The  face  then  becomes  pale  and  pinched,  the 
pulse  feeble  and  small,  and  the  temperature  subnormal. 
Vomiting   may   have   occurred,    but    as   likely   not.      On 

*  Brit,  Med.  JouYn.  1894,  vol.  i.  p.  455. 
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inspection  of  the  abdomen  at  an  early  stage  the  parietes  are 
usually  found  rigid  and  very  sensitive  to  palpation,  the 
tenderest  part  is  most  frequently  the  epigastrium.  The 
area  of  liver  dulness  may  be  absent  from  the  escape  of  gas 
into  the  general  peritoneal  cavity,  but  the  symptom  is  a 
very  inconstant  one  and  not  reliable.  In  the  course  of  a 
few  hours  the  symptoms  change,  being  those  now  of  com- 
mencing general  peritonitis,  with  possibly  distension  of  the 
abdomen,  vomiting  and  hiccough,  rise  of  temperuture,  and 
seme  apparent  abeyance  of  the  patient's  sufferings. 

In  consideration  of  the  difficulties  therefore  which  exist 
both  in  respect  of  diagnosis  and  treatment,  it  will  be  well 
to  discuss  somewhat  in  detail  various  points  in  connection 
with  both  these  aspects  of  the  question. 

These  cases  may  be  said  to  class  themselves  under  two 
heads.  First  there  are  those  where  the  symptoms  though 
acute  are  not  markedly  so,  and  where  perforation  is  known 
to  have  occurred  on  an  empty  stomach ;  and,  secondly, 
those  where  the  symptoms  from  the  commencement  are 
excessively  acute,  and  where  perforation  has  taken  place 
during  or  shortly  after  a  meal.  In  the  latter  class,  the 
only  chance  of  life  rests  in  operation,  and  that  performed 
at  the  earliest  possible  period  of  the  attack.  In  the  former 
there  would  seem  to  be  some  reason  for  delay,  since 
recoveries  without  surgical  interference  have  been  known 
to  occur.  It  is  fully  questionable,  however,  whether  we 
should  admit  of  this  possibility  of  nature's  efforts.  The 
risks  of  laparotomy  are  small  compared  with  those  con- 
nected with  a  gastric  perforation  of  whatever  kind,  while 
the  certainty  of  what  can  safely  be  done  far  more  than 
compensates  for  the  doubts  that  must  otherwise  remain. 

There  are  two  other  conditions  besides  those  which  have 
direct  reference  to  the  state  of  the  stomach  at  the  time  of 
perforation  which  have  some  bearing  of  interest ;  these  are 
the  position  of  the  patient  at  the  time  of  the  accident,  and 
a  history  of  previous  attacks  of  pain.  In  the  former  in- 
stance a  patient  at  active  work  in  the  erect  attitude  is  more 
likely  to  have  a  large  extravasation  of  the  contents  of  the 
stomach  into  the  peritoneal  cavity  than  one  who  is  seized 
at  night  in  the  recumbent  position.  In  the  latter  instance 
a  history  of  periodical  attacks  of  pain  will  probably  indicate 
attacks    of  local    peritonitis,   and   as    a  consequence  the 
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existence  of  adhesions.  In  such  cases  the  perforation  may  not 
prove  of  the  same  magnitude  as  where  no  adhesion  exists. 

The  purely  operative  aspects  of  the  question  concern  first 
the  most  suitable  place  to  open  the  abdomen,  and  second , 
the  treatment  of  the  gastric  lesion. 

To  expose  the  stomach  the  best  incision,  I  believe,  is  one 
carried  downwards  from  just  below  the  xiphoid  cartilage 
for  about  three  or  four  inches.  Some  surgeons  prefer  an 
incision  carried  vertically  downwai'ds  slightly  to  the  left  of 
the  median  line ;  while  others  again  advocate  an  oblique 
incision  running  below  the  costal  margin.  My  reason, 
however,  for  the  median  one  is  that  not  only  may  it  quite 
sulfice  for  all  that  is  required  in  the  treatment  of  the  ulcer 
.  and  the  general  peritoneal  cavity ;  but  that  on  closure  of 
the  wound  it  leaves  the  best  kind  of  abdominal  cicatrix 
for  the  prevention  of  any  hernical  tendency.  In  a  case  of 
perforated  gastric  ulcer  operated  upon  in  May  1899,  the 
ulcer  was  seated  about  the  middle  of  the  lesser  curvature. 
I  was  able  to  deal  with  it  perfectly  through  the  median 
incision,  and  although  there  was  evidence  of  peritonitis  as 
low  down  as  the  pelvic  fossa,  I  could  most  efficiently 
cleanse  the  whole  abdominal  cavity.  The  wound  healed  by 
first  intention  and  left  a  most  firm  and  unresistent  cica- 
trix. 

Assuming  that  the  stomach  is  exposed  by  the  upper 
incision,  a  careful  search  is  made  for  the  seat  of  perforation. 
This  may  be  detected  either  by  the  existence  of  adhesions 
binding  down  the  floor  of  the  ulcer  to  neighbouring  parts 
or  by  the  thickening  in  the  wall  of  the  stomach  immediately 
around  the  ulcer  and  seat  of  perforation.  The  locality  of 
the  lesion  once  determined,  an  endeavour  should  be  made 
to  bring  tlie  affected  portion  of  the  stomach  up  to  the 
abdominal  iucision.  As  likely  as  not  this  will  be  found 
impossible  either  from  the  position  of  the  ulcer  or  from  the 
adhesions  which  it  has  contracted  to  other  parts.  If  freer 
access  to  the  part  appears  desirable,  and  this  can  be 
attained  by  a  transverse  incision,  the  rectus  should  be 
divided,  the  branches  of  the  internal  mammary  bein^ 
secured  as  they  are  severed.  Before  proceeding  further  to 
deal  with  the  perforation  an  endeavour  may  be  made  to 
ascertain  the  condition  of  the  stomach  with  regard  to  its 
contents.     If  perforation  has  taken  place  during  or  shortly 
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after  a  heaw  meal,  it  will  be  wise  to  relieve  the  stomach  of 
its  load.  This  may  be  done  either  through  the  perforation 
itself,  or  through  the  oesophagus  by  means  of  a  tube.  The 
selection  of  the  method  will  depend  upon  the  extent  to 
which  the  perforation  itself  can  be  manipulated.  Any 
farther  extravasation  into  the  peritoneal  cavity  should  be 
carefully  avoided.  I  am  disposed  to  think  that  time  should 
not  be  wasted  in  any  prolonged  endeavour  to  empty  the 
stomach  of  its  contents,  more  especially  so,  if  it  is  possible 
to  obtain  a  perfectly  secure  closure  of  the  perforation. 

In  dealing  with  the  perforation  four  alternatives  are 
open  for  adoption  according  to  circumstances  :  (1)  Excision 
of  the  tUeer,  induding  ike  seat  of  perforation^  and  union  of 
the  edges  of  the  wound  in  the  usual  vmy ;  (2)  simple  suture 
of  the  perforation  by  L&mheris  method  /  (3)  union  of  the 
perforaied  gctstric  area  with  the  parietal  wound  ;  (4)  open 
drainage. 

(1)  iSxcision  of  the  perforated  ulcer. — While  this 
is  the  most  radical  procedure,  and  theoretically  the  most 
suggestive,  it  is  frequently  the  least  practicable.  If  not  the 
position  of  the  ulcer,  its  size  and  amount  of  surrounding 
induration  may  render  it  quite  inadvisable  to  attempt  so 
large  an  excision  of  a  part  of  the  stomach.  Where,  how- 
ever, excision  does  seem  feasible,  there  can  be  little  doubt 
that  it  is  ideally  the  best  treatment.  After  the  ulcer  has 
been  removed,  any  bleeding  points  should  be  secured  and 
then  the  edges  of  the  mucous  membrane  united  by  a  con- 
tinuous suture.  Lastly,  the  edges  of  the  sero-muscular 
coat  are  inverted,  and  the  wound  closed  by  a  series  of 
inteiTupted  *  Lemberts.' 

(2)  Simple  snture  of  the  perforation. — ^This  method, 
which  has  strongly  in  its  support  the  fact  that  it  has  several 
times  been  successfully  accomplished,  consists  in  closing  the 
opening  by  suture ;  that  is  to  say,  the  stomach  is  picked  up 
in  a  fold  on  each  side  of  the  ulcer  and  united  over  it  by  a 
few  Lembert  sutures — ^the  ulcer,  as  it  were,  being  tucked 
in.  It  adds  additional  security  to  attempt  first  of  all  to  close 
the  actual  orifice  itself  by  a  few  stitches,  although  some  of 
these  may  seem  ineffective,  before  doubling  in  the  ulcer, 
and  uniting  the  healthy  tunics  over  it. 

(3)  Stitching  the  seat  of  perforation  to  the  abdo- 
miiial incision. — This  method  entuils  the  temporary  foniia- 
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tion  of  a  gastric  fistula.  The  position  of  the  ulcer  must  neces- 
sarily be  on  the  anterior  surface,  and  the  conditions  best 
suited  for  the  treatment  a  large  perforation,  with  an  exten- 
sive area  of  induration.  It  should  be  remembered,  however, 
that  much  may  be  done  by  utilising  a  portion  of  the 
omentum  to  close  the  opening.  Thus  the  omentum  is 
raised  and  turned  up  over  the  anterior  surface  of  the 
stomach.  The  part  which  covers  the  aperture  is  then 
sutured  round  in  such  a  way  as  to  bring  a  tolerably  broad 
surface  of  the  membrane  in  contact  with  the  healthy 
serous  coat  of  the  stomach  at  the  circumference  of  the 
perforation. 

(4)  Open  drainage. — It  is  quite  possible  that  the  sur- 
geon may  find  that  he  is  unable  to  carry  out  any  one  of  the 
methods  above  described.  In  such  a  case  his  only  resort  is 
to  free  drainage.  A  tube  must  be  passed  down  to  the 
perforation  and  secured  there  while  the  parts  around  are 
carefully  stuffed  with  strips  of  iodoform  gauze,  brought 
out,  like  the  tube,  through  the  abdominal  wound. 

Treatment  of  peritoneal  cavity. — The  last  part  uf  the 
operation,  after  the  perforation  has  been  dealt  with,  concerns 
the  efficient  cleansing  of  the  peritoneal  cavity.  If  on  open- 
ing the  abdomen  at  the  earlier  stage  particles  of  fat  or  food 
are  seen  to  escape  from  the  upper  incision,  it  may  almost 
certainly  be  concluded  that  some  of  this  same  material  will 
have  found  its  way  down  into  the  most  dependent  parts  of 
the  abdominal  cavity ;  and  to  ensure  its  complete  removal 
from  the  pelvis,  an  extension  downwards  of  the  first  incision 
may  be  necessary.  For  further  particulars  regarding  the 
course  now  to  be  pursued,  see  chap,  xxxviii.,  where  the  sub- 
ject of  peritonitis  in  its  various  forms  is  fully  discussed. 

The  after  treatment  in  these  cases  is  of  some  moment. 
The  stomach  requires  to  be  given  as  much  rest  as  possible ; 
and  although  in  some  of  the  successful  cases  something  has 
been  administered  by  the  mouth  within  twenty-four  hours  of 
the  operation,  it  is  safer  that  nourishment  should  for  the 
first  few  days  be  administered  by  nutrient  enemata,  and 
nothing  more  than  a  little  ice  given  by  the  mouth  if  so 
required.  These  patients  fortunately  are  not  so  reduced 
that  they  cannot  stand  a  comparatively  prolonged  period  of 
abstinence  from  food  by  the  mouth.  No  haste  therefore 
should  be  exercised  in  returning  to  the  natural  method  of 
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nutrition,  so  long  as  the  patient's  strength  appears  well 
maintained. 

4.  Formation  of  pumlent  collection  and  other 
septic  changes* — As  a  sequel  to  gastric  ulcer,  the  forma- 
tion of  an  abscess  is  by  no  means  an  infrequent  occurrence.  In 
some  instances  the  septic  mischief  which  arises  does  not  take 
the  form  of  an  abscess.  Thus  pericarditis,  pleurisy,  empyema^ 
and  pneumonia  are  occasionally  met  with.  Whatever  may 
be  the  septic  nature  of  the  more  distant  complications,  they 
are  usually  found  to  be  secondary  to  some  primary  formation 
of  pus  in  the  immediate  neighbourhood  of  the  ulcer.  It 
would  seem  to  be  rare  for  any  septic  absorption  to  take  place 
from  the  ulcer  itself,  independent  of  the  first  production  of 
inflammatory  adhesions  and  other  mischief  at  the  floor  of 
the  ulcer.  The  intrathoracic  complications  are  al m  ost  al ways 
due  to  the  pre-existence  of  a  so-called  subdiaphragmatic 
abscess.  Out  of  twenty- eight  cases  of  this  latter  complica- 
tion collected  by  Dickinson,*  eighteen  manifested  some  form 
of  intrathoracic  trouble. 

The  interest  of  these  cases  to  the  surgeon  centres  in  the 
situation  and  extent  of  the  purulent  collection.  While  it  is 
far  from  being  always  possible  to  state  that  a  certain  intra- 
abdominal abscess  situated  in  the  upper  half  of  the  abdomen 
owes  its  origin  to  a  gastric  ulcer,  a  very  safe  assumption 
may  be  made  that  such  is  the  cause  when  a  previous  history 
exists  of  symptoms  indicative  of  ulceration.  The  abscess 
when  aspirated  or  opened,  is  frequently  found  to  have  fatid 
and  gaseous  contents. 

Suppuration  commences  as  a  rule  in  direct  connection 
with  the  ulcer.  Hence  it  often  happens  that  when  the 
nicer  is  situated  on  the  posterior  aspect  of  the  stomach,  a 
considerable  collection  of  pus  takes  place  before  there  is  any 
external  manifestation  of  it.  Again,  it  somtimes  happens 
that  the  fulness  which  eventually  manifests  itself  in  the  ab- 
dominal parietes  does  not  present  the  dull  sound  indicative 
of  a  collection  of  fluid,  but  a  tynjpanitic  note  due  to  the  gas 
which  the  cavity  contains.  In  some  instances  the  pus  does 
not  collect  to  any  extent  in  the  immediate  neighbourhood  of 
the  ulcer,  but  burrows  to  a  distant  part  and  then  creates  for 
itself  a  cavity. 

In  those  cases  where  there  is  pylephlebitis  with  multiple 
*  Brit.  Med.  Jcntm.  1894,  vol.  i.  p.  234. 
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abscesses  Id  the  liver  and  elsewhere,  and  specially  such  as 
have  purulent  collections  in  distant  parts,  like  the  parotid, 
the  condition  must  be  considered  pyaetnic  in  character. 

One  of  the  most  interesting  forms  of  abscess  dependent 
upon  gastric  ulcer  is  the  so-called  subphrenic  or  subdiaphrag- 
matic. Dickinson,  following  the  nomenclature  of  Leyden, 
uses  the  term  subphrenic  pyo-pneumothorax,  on  account  of 
the  collection  of  pus  and  gas  not  being  strictly  of  the  nature 
of  an  abscess,  but  a  collection  of  fluid  bounded  by  the  peri- 
toneal walls.  The  foul  gas  and  pus  which  constitute  the 
contents  of  these  collections  may  be  found  anywhere  beneath 
the  diaphragm  and  between  it  and  the  liver.  The  more 
usual  locality  is  the  left  hypochondriac  region.  When  the 
cavity  or  collection  of  fluid  and  gas  has  reached  a  sufficient 
size,  a  fulness  presents  itself  in  the  epigastrium,  and  on  per- 
cussion a  tympanitic  note  may  be  heard  over  the  swelling 
and  extending  either  to  the  right  or  the  left. 

The  constitutional  symptoms  which  may  become  manifest 
as  the  result  of  a  localised  collection  of  pus  vary  considerably. 
In  some  cases  the  onset  of  the  symptoms  is  acute,  while  in 
others  there  is  but  little  disturbance  of  the  patient's  general 
-condition  throughout  the  course  of  abscess  formation. 
Localised  pain,  however,  with  feverishness  oocuning  in  cases 
known  to  have  previously  exhibited  unmistakable  symptoms 
of  gastric  ulcer  should  always  awaken  a  suspicion  of  some 
active  septic  mischief  taking  place.  The  symptoms  associated 
with  abscess  formation  sometimes  mislead  by  resembling 
more  strongly  symptoms  usuaUy  associated  with  inflammation 
■elsewhere.  Thus,  in  one  recorded  instance  the  symptoms 
were  those  of  pericarditis,  and  in  another  those  of  pneumo- 
thorax. 

The  treatment  of  these  cases  consists  in  giving  a  free  exit 
to  the  pus  wherever  located.  A  free  incision  may  always  be 
made  when  the  collection  of  pus  has  increased  to  the  extent 
of  causing  a  prominence  on  some  part  of  the  abdominal  sur- 
face. Adhesions  will  have  been  contracted  between  the 
abscess  cavity  and  the  abdominal  parieties,  so  that,  provided 
the  incision  is  kept  within  a  reasonable  length,  the  danger 
of  opening  the  general  peritoneal  cavity  is  remote.  A  large- 
sized  drainage  tube  should  be  insei'ted  and  retained,  and  the 
abscess  cavity  freely  irrigated  with  some  antiseptic. 

Provided  there  are  no  other  complications  of  any  gravity. 
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the  result  of  opening  and  draining  these  foetid  collections  of 
pus  is  usually  good.  The  cavity  gradually  contracts  and 
finally  becomes  obliterated. 

5.  Formation  of  fistulse. — Two  kinds  of  fistulse  result 
fit>in  the  perforation  of  a  gastric  ulcer.  First  there  are  those 
which  pass  between  the  stomach  and  the  bowel,  and  secondly 
those  between  the  stomach  and  the  cutaneous  surface. 

The  usual  method  by  which  a  connection  is  established 
between  the  cavity  of  the  stomach  and  that  of  the  intestine 
is  that  adhesions  are  contracted  between  the  floor  of  the 
ulcer  and  the  wall  of  the  bowel.  The  process  of  ulceration 
continuing,  perforation  takes  place,  and  a  fistula  is  formed 
between  the  two.  A  more  indirect  method  is  for  an  abscess 
to  form  first  in  connection  with  the  perforated  ulcer,  and 
then  for  this  to  burst  into  the  bowel.  In  whichever  way 
tlie  communication  is  established,  the  result  is  the  same ;  an 
intercommunication  takes  place  between  the  contents  of  the 
two  viscera — the  gastric  material  passing  into  the  bowel,  and 
occasionally  vice  versd.  From  the  more  constant  and  fixed 
relation  of  the  colon  to  the  stomach,  a  fistulous  communica- 
tion is  more  frequent  between  these  two  than  between  the 
stomach  and  the  small  intestine. 

The  symptoms  of  fistula  bimucosa  are  dependent  upon  the 
eijcape  of  the  faeces  into  the  stomach  and  the  gastric  contents 
into  the  bowel.  In  the  former  case  the  patient  will  probably 
vomit  material  which  will  suggest  the  region  of  the  intestinal 
tract  from  which  it  has  escaped :  the  lower  down  the  com- 
munication, the  more  will  the  ejecta  resemble  the  character 
and  consistency  of  true  faecal  matter.  In  the  latter,  the 
premature  escape  of  the  imperfectly  digested  stomach  con- 
tents into  the  bowel  may  give  rise  to  gradual  emaciation  ; 
and  this  will  be  more  marked  and  rapid  the  lower  the  region 
of  the  gut  opened  into. 

In  cases  of  indirect  communication,  the  sudden  bursting 
of  an  abscess  into  the  bowel  will  bo  followed  by  relief  of  such 
symptoms  as  had  been  associated  with  the  process  of  sup- 
puration ;  but  sooner  or  later,  evidences  of  the  communica- 
tion may  become  manifest. 

FistulsB  between  the  stomach  and  the  external  surface  of 
the  body  arise  in  similar  ways  to  those  between  the  stomach 
and  the  intestine — either  there  is  a  direct  ulcerative  connec- 
tion or  thero  is  the  intermediate  formation  of  an  abscess. 
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In  addition  there  are  fistuJae  which  are  artificially  produced  ; 
that  is  to  say,  they  result  from  an  endeavour  on  the  part  of 
the  surgeon  to  secure  to  the  abdominal  incision  an  ulcer 
which  has  perforated. 

As  regards  the  treatment  of  the  former  class  of  cases,  i.e,, 
where  communication  exists  between  the  stomach  and  the 
bowels,  an  endeavour  may  be  necessary  to  close  it.  What 
actually  needs  to  be  done  can  only  be  known  after  opening 
the  abdomen  and  examining  the  affected  region.  Supposing 
it  impossible  to  deal  radically  with  the  ulcer  and  with  the 
intestine — that  is  to  say,  to  excise  the  one  and  occlude  the 
orifice  of  the  other — it  might  be  found  possible  to  detach 
the  intestine,  refresh  and  suture  the  edges  of  the  opening, 
and  then  to  deal  with  the  ulcer  in  one  of  the  wajB  already 
described  when  excision  is  not  feasible. 

The  treatment  of  a  fistula  which  opens  from  the  stomach 
on  to  the  surface  of  the  body  by  any  operative  procedure  is 
— at  least,  at  an  early  stage — questionable.  In  the  first 
place,  the  fistula  is  of  itself  partly  a  curative  measure.  Com- 
plete cicatrisation  of  the  ulcer  and  the  stomach  would  be 
followed  in  all  probability  by  a  natural  closure  of  the 
fistula ;  but  so  long  as  there  is  any  active  process  of  destruc- 
tion going  on,  the  fistula  is  for  the  time  being  a  guard 
against  more  serious  troubles.  The  earlier  treatment  must 
consist  in  endeavours  to  protect  the  skin  from  irritation 
around  the  external  orifice.  When  for  various  reasons  it 
may  become  necessary  to  operate,  the  abdomen  will  have  to 
be  opened,  and  a  careful  dissection  executed  to  free  the 
stomach  and  close  the  aperture — a  procedure  which  may 
prove  exceptionally  difficult. 

6.  External  adhesioiui. — Sufiicient  has  already  been 
said  of  the  way  in  which  adhesions  are  contracted  between  the 
floor  of  the  ulcer  and  some  neighbouring  part.  The  pr6cess 
is  in  most  instances  a  protective  one.  Except  for  the 
adhesion  of  the  stomach  to  some  other  part,  perforation 
into  the  general  peritoneal  cavity  would  be  a  much  more 
frequent  occurrence  than  it  is.  The  way  in  which  these 
adhesions  give  rise  to  trouble  seems  to  be  either  by  unduly 
fixing  the  stomach  so  as  to  impair  its  proper  motile  function, 
or  by  kinking  the  pyloric  end,  to  cause  obstruction.  The 
result  as  regards  the  patient's  symptoms  is  the  production 
of  obscure  abdominal  pain  accompanied  with  invalidism  or 


ULCER.  145 

debilitj,  with  no  relief  by  any  form  of  purely  medical 
treatment. 

That  operation  in  certain  cases  is  capable  of  giving  com- 
plete and  permanent  relief  la  sufficiently  well  shown  by  the 
case  I  have  already  narrated,*  and  by  many  others  which 
have  been  recorded  where  separation  of  the  adhesions  bind- 
ing the  stomach  to  the  liver,  gall  bladder,  or  other  parts 
has  result  in  perfect  recovery. 

It  should  be  remarked  that  when  adhesions  are  separated 
by  operation,  an  endeavour  must  be  made  to  prevent  a  re- 
union of  the  disconnected  parts.  In  the  case  of  the  pylorus 
this  may  be  possible,  but  elsewhere  it  may  be  difficult. 

7.  Intenud  contraction* — The  cicatrisation  of  an 
ulcer  may  lead  to  considerable  alteration  in  the  shape  of  the 
cavity  of  the  stomach.  The  more  serious  contractions  are 
those  in  connection  with  the  pylorus,  which  will  be  dealt 
with  immediately;  but  when  the  body  of  the  viscus  is 
implicated,  bands  may  be  formed,  or  the  cavity  become 
narrowed.  Some  of  the  instances  of  so-called  "  hour-glass  " 
contractions  are  undoubtedly  the  result  of  cicatrisation  from 
ulceration. 

8.  Pyloric  stenosis. — Considerable  obstruction  at  the 
pylorus  may  be  caused  by  an  ulcer  situated  at  or  in  the 
immediate  vicinity  of  the  pyloric  orifice.  This  obstruction 
may  be  brought  about  in  one  of  three  ways  :  either  it  may 
result  from  the  amount  of  inflammatory  thickening  which 
usually  takes  place  around  the  ulcer,  or  from  cicatricial 
contraction  consequent  upon  the  healing  of  the  lesion,  or 
from  spasmodic  closure.  In  the  last  instance,  it  is  supposed 
that  reflex  contraction  of  the  pylorus  takes  place  as  the 
result  of  irritation  of  the  floor  of  the  ulcer. 

The  symptoms  which  arise  in  connection  with  obstruction 
at  the  pylorus  from  gastric  ulcer  being  more  or  less  common 
to  those  which  manifest  themselves  from  other  sources  of 
obstruction,  they  will  be  dealt  with  under  the  general 
heading  of  that  subject. 

In  fike  manner  the  subject  of  treatment  will  receive 
consideration  under  the  same  heading.  It  may  be  briefly 
indicated  here  that  stenosis  from  gastric  ulcer  has  been 
successfully  treated  by  pylorectomy,  digital  dilatation,  pyloro- 
plasty, and  gastro-enterostomy. 

*  See  page  128. 

K 
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CHAPTER  XVIII. 

TUMOURS    IN    THE    BODY   OF   THE    STOMACH.       INNOCENT  ; 

MALIGNANT. 

The  tumours  intended  to  be  discussed  here  are  such  as 
involve  purely  the  body  of  the  stomach,  having  their  seat 
in  any  part  of  the  vL^cus  between  the  two  orifices.  The 
large  majority  of  tumours  implicating  the  body  of  the 
stomach  are  carcinomatous ;  a  few  instances  are  recorded  of 
sarcoma ;  and  only  exceptionally  are  tumours  of  an  innocent 
character  met  with. 

Innocent  tnmonrs. — As  examples  of  innocent  tumours, 
which  may  or  may  not  give  rise  to  symptoms,  may  be  men- 
tioned lipomata,  lipo-myomata,  fibromata,  myomata,  fibro- 
myomata,  and  lymphadenoids. 

Pathologists  are  acquainted  with  other  forms  of  innocent 
growths,  such  as  multiple  adenomata,  fibrous  papillomata, 
pouches,  and  cysts,  but  these  give  rise  to  little  or  no  distinc- 
tive symptoms,  and  are  mostly  discovered  only  after  death. 

Certain  cases  of  solid  tumours  are  occasionally  met  with 
which  present  the  clinical  features  of  malignancy,  and  yet 
spontaneously  disappear.  They  are  frequently  described  as 
solid  tumours  of  the  abdomen,  without  any  special  indicar 
tion  of  the  part  or  parts  with  w^hich  they  may  be  connected, 
or  from  which  they  may  arise.  In  some  instances,  however, 
the  association  of  the  tumour  with  some  distinct  region  has 
been  noted,  and  in  these  it  has  more  frequently  been  with 
the  intestines,  but  instances  where  both  the  pylorus  and  the 
body  of  the  stomach  have  each  been  involved,  have  been 
recorded.  The  probable  inflammatory  nature  of  these 
tumours  will  be  further  discussed  when  treating  of  the  same 
disease  in  the  intestines. 

Malignant  tomours*  —  Carcinoma* — Carcinoma  is 
met  with  in  the  body  of  the  stomach  in  three  forms :  (1) 
cylinder-celled,  (2)  spheroidal- celled,  and  (3)  colloid.  The 
third   form,   however,   merely  represents    a    degenerative 
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change  in  either  of  the  preceding,  bat  is  more  frequently 
foand  attacking  the  spheroidal-celled.  The  scirrhous  and 
meduUaiy  varieties  of  carcinoma  comprise  both  the  sphe- 
roidal-celled and  the  cylinder-celled,  inasmuch  as  fibrous 
tissue  may  enter  very  largely  or  very  slightly  into  the 
structure  of  either  of  these  forms.  The  tendency  of  all 
forms  is  to  infiltrate  and  invade  considerable  areas  of  the 
stomach  wall ;  the  more  circumscribed  growths  are  usually 
the  cylinder-celled.  The  true  distinctions  between  the 
different  forms  of  carcinoma  are  mostly  determined  by  the 
microeoope,  but  occasionally  it  is  possible  to  distinguish 
them  with  the  naked  eye.  Thus  the  colloid  presents  a 
somewhat  gelatinous  appearance,  and  the  medullary  tumour 
tends  to  invade  the  coats  of  the  stomach  and  form  projeo- 
tioDs  externally.  The  parts  of  the  stomach  most  frequently 
attacked  are  the  lesser  curvature  and  the  anterior  wall,  in 
the  order  given. 

Diagnosis. — It  is  not  intended  to  discuss  at  any  length 
here  the  symptoms  of  gastric  carcinoma.  It  is  never, 
unfortunately,  at  the  early  stage  that  the  surgeon  meets 
with  these  cases ;  it  is  usually  not  until  a  tumour  can  be 
felt,  and  the  question  is  raised  as  to  its  possible  connections 
and  likely  nature.  It  may  be  incidentally  remarked  that 
the  early  symptoms  of  gastric  carcinoma  appear  frequently 
to  be  so  obscure  that  the  physician  seems  at  present  unable 
to  diagnose  the  disease,  or  rather  to  distinguish  between  it 
and  other  affections,  more  especially  chronic  gastritis.  It 
sometimes  happens  that  there  is  an  entire  absence  of  any 
gastric  trouble,  though  there  is  extensive  disease  in  the 
organ  itself.  A  man  was  recently  under  my  care  in  the 
infirmary  suffering  from  chronic  cystitis,  for  which  he  was 
being  treated.  He  was  suddenly  taken  with  severe  abdominal 
symptoms  and  died  in  a  few  hours.  At  the  post-mortem, 
eoctensive  carcinoma  of  the  stomach  was  found,  with  at  one 
spot  an  ulcerative  perforation.  During  his  residence  in 
hospital  he  had  never  shown  any  symptoms  of  his  gastric 
complaint.  Numerous  somewhat  similar  cases  have  been 
recorded,  where  the  most  extreme  disease  has  been  found 
after  death,  yet  during  life,  or  up  to  a  comparatively  short 
time  before  death,  there  has  been  an  entire  absence  of  any 
indication  of  the  stomach  mischief.  There  is  one  symptom 
of  considerable  importance  to   which  attention   has  been 
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forcibly  drawn  in  recent  years.  It  is  found  that  with  com- 
paratively  few  exceptions  hydrochloric  acid  is  absent  from 
the  gastric  juice  in  carcinoma  of  the  stomach.  (For  descrip- 
tion of  method  of  examination  see  page  109.) 

In  some  instances,  though  rarely,  the  supraclavicular 
lymphatic  glands  are  found  enlarged,  those  of  the  left  side 
being  the  more  affected. 

The  features  regarding  a  tumour  of  the  body  of  the 
stomach,  when  it  can  be  felt,  will  be,  in  the  first  place,  its 
situation.  It  will  be  located  more  or  less  in  the  epigastric 
region,  extending,  according  to  its  dimensions  or  according 
to  the  extent  of  the  stomach  involved,  to  either  side  or 
below  this  region.  It  will  sometimes  be  found  to  ascend 
and  descend  in  respiration,  and  to  alter  its  position  accord- 
ing to  the  degree  of  distension  of  the  stomach.  It  may  be 
hard  and  painless  to  the  touch,  and  capable  of  a  certain 
amount  of  movement  by  manipulation.  These  few  points 
present  no  degree  of  certainty  in  themselves,  but  existing  in 
conjunction  with  others  will  materially  assist  towards  a 
correct  diagnosis. 

The  course  which  the  disease  may  take  varies.  In  most 
instances  death  sooner  or  later  ensues  from  the  emaciation 
and  exhaustion  due  to  an  increasingly  disordered  digestion. 
In  other  cases  some  serious  complication  may  hasten  the 
end.  Where  ulceration  is  in  process,  a  severe  and  fatal 
haemorrhage  may  occur ;  or  it  may  lead  to  perforation.  As 
in  the  case  of  the  simple  form  of  ulcer,  abscess  may  form  at 
the  seat  of  disease,  as  the  bursting  may  result  in  fistulous 
connection  either  with  the  bowel  or  the  calcareous  surface. 

Treatment. — After  the  surgeon  has  opened  the  abdo- 
men and  ascertained  the  nature  of  the  tumour  and  its 
connections,  he  may  find  that  any  attempt  at  removal  is 
impossible.  One  of  the  most  marked  features  of  carcinoma 
of  the  body  of  the  stomach  is  its  tendency  to  extensive 
invasion  of  the  walls.  The  fact  of  being  able  to  feel  the 
growth  through  the  abdominal  parietes  almost  necessarily 
implies  that  the  walls  of  the  viscus  have  already  become  so 
extensively  infiltrated  that  total  removal  will  be  impos- 
sible. Could  such  localised  lesions  as  are  shown  in  Fig.  14 
be  diagnosed,  removal  would  be  easy  and  a  cure  possible. 
It  must  be  remembered,  however,  that  the  whole  stomach 
has  been  successfully  removed  for  extensive  disease. 
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It  is  to  be  ardently  hoped  that  when  the  physician  and 
the  practitioner  come  to  recognise  the  value  and  harmless- 
ness  of  exploratory  opei-ations  upon  the  stomach,  we  may 
get  many  of  these  caeeti  at  an  early  period,  before  they  have 
reached  the  stage  of  extensive  involvement  of  the  gastric 
parietes.     Supposing  there  be  some  doubt  as  to  whether 


a  case  be  one  of  simple  chrooic  gastritis,  no  passible  harm 
will  accrue  from  an  esploratory  operation ;  both  patient 
and  practitioner  will  have  the  additional  satisfaction  of 
knowing  the  true  nature  of  the  complaint. 

As  regards  removal  of  SKtensive  disease  of  the  organ,  we 
are  now  in  a  position  to  record  successful  cases  of  total  extir- 
pation. But  as  yet  they  are  few,  some  three  or  four,  which 
constitute  therefore  Uttle  more  than  surgical  curiosities. 
It  is  doubtful  whether  such  an  operation  will  ever  come 
into  anything  like  general  or  extensive  practice.  From  my 
own  investigations  on  the  Cadaver,  I  know  that  it  is  im- 
possible in  erery  case  after  excising  the  stomach  to  get  the 
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duodenum  up  to  unite  with  the  lower  end  of  the  cesophagus ; 
failing  the  duodenum,  however,  a  coil  of  jejunum  can  be 
easily  approximated  and  attached. 

The  only  palliative  measure — if  an  operation  may  be  so 
designated — is  the  performance  of  duodenoetomy  or  jejunos- 
tomy,  whereby  the  patient  may  be  fed  by  the  bowel,  and  so 
any  troublesome  symptoms  dependent  upon  gastric  ingestion 
relieved. 

Sarcoma. — As  compared  with  carcinoma,  this  is  a  rare 
disease  of  the  body  of  the  stomach.  In  an  examination  of 
fifty  specimens  of  malignant  diseases  of  the  stomach  by 
Perry  and  Shaw,*  only  four  were  found  in  which  the 
tumour  was  a  sarcoma,  and  in  each  of  these  the  pyloric 
region  was  principally  affected,  the  disease  spreading 
towards  the  body  of  the  organ. 

As  regards  diagnosis  and  treatment,  there  is  but  little  to 
add  to  what  has  already  been  said  in  connection  with  carci- 
noma of  the  organ.  From  the  fact  of  sarcomata  being  more 
localised  in  their  involvement  of  the  gastric  walls,  removal 
by  excision  may  be  considered. 


CHAPTER  XIX. 
OBSTRUCTION    AT   THE    CAKDIAC   AND    PYLORIC   ORIFICES. 

Cardiac  obstraction. — Obstruction  at  the  cardiac  ori- 
fice by  carcinoma  may  arise  from  extension  downwards  of 
disease  in  the  oesophagus,  or  be  primarily  connected  with 
the  stomach.  When  the  tumour  is  oesophageal  in  origin,  it 
is  usually  of  the  squamous-celled  variety ;  while  when  it  is 
gastric,  it  is  generally  spheroidal-celled.  The  symptoms 
connected  with  the  involvement  of  this  orifice  have  already 
been  sufiiciently  discussed  in  treating  the  subject  of  stenosis 
of  the  oesophagus ;  it  only  remains  to  add  that  when  the 
obstruction  is  due  purely  to  gastric  disease,  the  earlier 

*  Gvy*5  Hospital  Reports,  1891,  3rd  series,  vol.  xxxiii.  p.  137. 
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fljmptoms  are  often  associated  with  some  disturbance  of  the 
sfcomach. 

As  regards  treatment,  something  operative  may  be  done 
to  alleviate  the  patient's  sufferings.  Thus  if  the  body  of 
the  stomach  be  not  too  much  involved,  gastrostomy  may  be 
performed.  Should  this,  however,  not  be  possible,  either 
duodenostomy  or  jejunostomy  will  be  needed.  The  latter 
operation  I  have  peiHFormed  by  Maydl's  method,  with  much 
relief  to  the  patient.  Whether  resection  of  the  cardiac 
orifice  will  ever  come  within  the  field  of  practical  surgery, 
time  alone  can  prove.  Suffice  it  to  say  that  such  an  opera- 
tion has  been  recently  devised.  Curetting  the  orifice 
through  an  opening  in  the  stomach  has,  however,  been 
performed  with  relief. 

Pyloric  obstruction* — Carcinoma  of  the  pylorus  far 
outnumbers  malignant  affections  either  of  the  body  or  of 
the  cardiac  orifice  of  the  stomach.  I  propose,  however,  to 
deal  not  only  with  carcinoma,  but  with  any  condition  which 
obstructs  the  pyloric  orifice. 

Causes  of  pyloric  obsinustion. — The  various  causes  which 
give  rise  to  obstruction  may  be  primarily  divided  into  those 
which  act  from  without  and  are  independent  of  the  pylorus, 
and  those  which  arise  directly  in  connection  with  it  or  the 
stomach. 

Obstruction /rom  tvithotU, — Any  tumour  arising  from  the 
pancreas,  liver,  gall  bladder,  omentum,  mesenteric  or  retro- 
peritoneal glands  may  press  upon  and  obstruct  the  orifice. 
Similarly  aneurysm  of  the  aorta  or  coeliac  axis,  and  hydatid 
cysts.  Cicatricial  bands  arising  from  previous  inflammatory 
mischief  in  the  neighbourhood  of  the  pylorus  may  cause 
constriction. 

Obstruction  from  conditions  direcUy  connected  with  the 
pylorus. — By  far  the  larger  number  of  cases  of  obstruction 
owe  their  origin  to  some  cause  organically  connected  with 
the  pylorus.  The  commonest  cause  is  carcinoma,  which 
obstructs  either  by  the  thickening  it  produces  in  the  walls 
of  the  orifice,  or  by  warty,  villous,  or  nodular  projections 
into  its  canal.  With  rare  exceptions  the  disease  never 
passes  beyond  the  pylorus  into  the  duodenum ;  on  the  other 
hand,  the  fundus  of  the  stomach  may  be  extensively  invaded. 
The  form  of  carcinoma  is  either  the  spheroidal- celled  or  the 
cylinder-celled.     The  former  sometimes  assumes  the  typi- 


152  THE  STOMACH. 

cally  scirrhous  character.  It  is  now  generally  believed  that 
many  cases,  which  were  at  one  time  supposed  to  be  non- 
malignant  fibrous  thickening  of  the  pylorus,  are  forms  of 
scirrhous  carcinoma.  JVIicrosoopically  little  else  than  fibrous 
tissue  is  found;  but  when  enlarged  lymphatic  glands  are 
examined,  the  presence  of  epithelial  cells  demonstrates  the 
true  nature  of  the  induration.  Cases  of  sarcoma  of  the 
pylorus  are  much  more  rarely  met  with.  As  already  indi- 
cated, obstruction  may  be  caused  by  a  simple  gastric  ulcer. 
Inflammatory  thickening  around  a  progressive  ulceration 
may  cause  considerable  narrowing  of  the  canal,  and  the 
same  result  may  take  place  from  the  cicatrisation  of  the 
ulcer  in  the  process  of  healing.  Instances  of  obstruction 
due  to  a  state  of  chronic  reflex  spasmodic  contraction  of  the 
part  have  been  recorded,  where  the  primary  seat  of  irrita- 
tion was  a  large  ulcer.  A  true  fibrous  strictura  may  result 
from  irritant  poisoning. 

Among  exceptional  causes  of  obstruction  may  be  instanced 
a  large  myoma,  and  thickening  due  to  the  irritation  of  a 
gall  stone,  which  ulcerated  from  an  adherent  gall  bladder 
through  the  pylorus  into  the  stomach.  Lastly,  there  are 
cases  of  congenital  stenosis. 

Symptoms. — Obstruction  at  the  pylorus,  from  whatever 
cause,  manifests  itself  insidiously.  The  earlier  symptoms 
are  those  connected  with  some  gastric  disturbance.  The 
contents  of  the  stomach  being  unable  to  obtain  a  free  exit 
through  the  pylorus,  are  thrown  back  again  upon  the 
gastric  cavity,  with  the  result  that  the  mucous  membrane 
soon  suffers  and  normal  digestion  no  longer  takes  place. 
This  disorganisation  of  the  proper  function  of  the  stomach 
soon  manifests  itself  in  various  dyspeptic  symptoms.  The 
patient  complains  of  discomfort  in  taking  food,  a  feeling  of 
fulness  or  weight  in  the  region  of  the  epigastrium,  a  sense 
of  nausea,  with  furred  tongue  and  foul  breath.  Want  of 
appetite  and  a  tendency  to  refrain  from  food  is  seen  in  those 
cases  where  much  pain  is  associated  with  ingestion.  In 
other  instances  there  is  a  craving  for  food,  and  the  stomach 
is  so  tolerant  of  its  presence  that  large  quantities  accumu- 
late before  being  ejected.  Tenderness  may  be  experienced 
when  pressure  is  made  over  the  stomach.  Headache, 
depression,  and  other  neurotic  symptoms  may  be  present. 

As  the  obstruction  becomes  more  marked,  the  various 
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symptoms  become  exaggerated,  and  constant  vomiting, 
either  immediately  after  food  or  at  variable  periods  later, 
soon  becomes  a  prominent  featm'e.  Coincident  with  these 
symptoms  is  a  gradual  falling  off  in  body  weight  and 
strength.  Constipation  causes  much  annoyance  and  dis- 
comfort. When  that  stage  is  reached  in  which  the  stomaph 
begins  to  lose  the  power  of  returning  its  contents,  vomiting 
becomes  less  frequent,  fermentation  of  the  retained  food 
grows  more  active,  and  the  vise  us  may  get  so  distended 
with  gas  that  it  presses  upon  the  heart  and  lungs,  and 
the  patient  becomes  distressed  both  by  palpitation  and 
dyspnoea. 

Diagnosis. — It  is  not  usually  until  vomiting  has  become 
a  frequent  and  prominent  symptom,  that  pyloric  stenosis 
is  one  of  the  causes  thought  of.  The  early  dyspeptic 
symptoms,  while  sufficiently  marked  of  themselves,  are  too 
suggestive  of  so  many  other  causes  to  be  of  any  specially 
diagnostic  value.  By  the  time  vomiting  has  proved  itself 
an  intractable  and  constant  symptom,  two  other  conditions 
may  have  sufficiently  developed  to  aid  materially  in  arriving 
at  a  correct  diagnosis.  The  first  of  these  is  the  existence  of 
a  tumour  in  the  epigastric  or  right  hypochondriac  region  ; 
and  the  second,  dilatation  of  the  stomach. 

There  is  nothing  markedly  characteristic  in  the  tumour. 
Its  size  and  mobility  depend  upon  its  nature  and  the  amount 
of  fixation.  In  cases  of  a  long  gas tro- hepatic  omentum,  or  of 
a  comparatively  firm  solid  tumour,  it  may  be  freely  moved 
in  all  directions ;  and  in  cases  of  very  thin  abdominal 
walls,  it  can  be  almost  grasped  with  the  finger  and  raised. 
Where  the  opposite  conditions  exist,  the  tumour  may  be  so 
bound  down  and  confined  beneath  the  liver  that  it  cannot 
be  palpated.  Material  assistance  will  be  obtained  in  deter- 
mining these  various  features  of  the  tumour  by  the 
administration  of  an  anaesthetic.  Supposing  a  tumour  can 
be  felt,  it  will  in  the  majority  of  instances  indicate  either 
the  thickening  due  to  a  gastric  ulcer  or  to  malignant  disease, 
and  there  is  nothing  in  the  nature  of  the  tumour  so  felt 
that  will  help  to  distinguish  the  one  from  the  other. 

As  already  indicated  in  discussing  the  subject  of  carcinoma 
of  the  body  of  the  stomach,  much  importance  has  been 
attached,  from  a  diagnostic  point  of  view,  to  the  existence 
or  non-existence  of  free  hydrochloric  acid  in  the  gastric 
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Fig.  15.— Carcinoma  or  Pylorus.— The  lesser  c 
encroached  upon  and  drawn  in :  the  body  of  the  slomach  is  much  dilated. 
{H'./M.  Glas.) 
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contents  as  a  means  of  distinguishing  cases  of  ulcer  from 
those  of  malignant  disease.  In  the  former  the  acid  is 
present  and  often  in  excess,  while  in  the  latter  it  is  most 
commonly  absent.  In  all  cases  therefore  a  careful  examina- 
tion of  the  contents  of  the  stomach  should  be  made.  (See 
page  109.) 

The  dilatation  of  the  stomach  which  follows  upon  any 
form  of  obstruction  at  the  pylorus  is  important  in  so  far  as 
it  helps  to  support  the  correctness  of  the  diagnosis.  There 
is,  however,  considerable  difficulty  in  determining  such 
dilatation  in  all  except  the  most  marked  instances.  In  the 
first  place  there  is  considerable  variation  in  the  normal  size 
and  capacity  of  the  stomach,  and  in  the  second  the  methods 
at  our  disposal  are  far  from  giving  any  very  certain  results. 
An  endeavour,  however,  must  be  made  to  ascertain,  if 
possible,  the  amount  of  dilatation  present ;  for  not  only  is 
it  important  from  a  diagnostic  point  of  view,  but  it  is  some 
advantage  to  the  surgeon  to  know,  in  view  of  any  opera- 
tion, whether  or  not  he  has  a  dilated  viscus  to  deal  with. 

To  avoid  repetition  here,  the  reader  is  referred  to  the 
section  on  physical  examination  of  the  stomach,  where  the 
methods  of  inspection,  palpation,  auscultation,  and  inflation 
necessary  to  be  employed  in  these  cases  are  fully  described. 
(Seepage  112.) 

It  may,  however,  be  briefly  pointed  out  that  where  a 
patient  is  known  to  retain  his  food  for  twenty-four  hours  or 
longer,  and  then  bring  up  some  very  large  quantity — a 
"  basinful "  as  it  is  sometimes  expressed — there  can  be  very 
little  doubt  of  the  dilated  condition  of  the  stomach. 
Further,  the  extreme  emaciation  which  so  often  exists,  and 
the  sunken  state  of  the  abdominal  parietes,  admit  of  a 
visible  projection  of  the  stomach  as  it  is  slowly  distended 
with  air  pumped  into  it.  The  quantity  which  can  thus  be 
introduced,  and  the  level  down  to  which  the  greater 
curvature  extends  below  the  umbilicus,  will  assist  in  con- 
veying some  notion  of  the  amount  of  dilatation  present.  In 
some  cases  a  marked  peristaltic  action  of  the  stomach  walls 
is  seen.  The  stomach  appears  and  disappears  like  a 
phantom  tumour.  These  movements  may  be  taken  as 
pathognomonic  of  obstruction  at  the  pylorus. 

Succussion  when  present  two  or  three  hours  after  a  meal 
usually  indicates  some  amount  of  dilatation. 
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The  diagnosis  of  the  rarer  causes  of  pyloric  obstruction 
can  in  most  instances  only  be  conjectural.  With  the 
exception  of  such  forms  of  stenosis  as  can  be  traced  to  the 
imbibition  at  some  antecedent  date  of  a  corrosive  or  irritant 
poison,  it  is  not  possible  prior  to  an  operation  to  ascertain 
the  true  nature  of  the  obstruction. 

Treatment. — It  is  impossible  by  any  other  measures 
than  those  which  are  purely  surgical  to  deal  with  organic 
obstruction  at  the  pylorus.  It  is  true  that  much  may  be 
done  by  such  palliative  measures  as  washing  out  the  stomach 
and  careful  attention  to  diet,  bub  these  only  alleviate  for  a 
time.  Sooner  or  later  the  patient  must  sink  from  inanition. 
If  surgical  interference  is  to  be  entertained,  the  question  of 
most  moment  is,  how  long  are  these  palliative  measures  to 
be  continued  before  some  radical  attempt  is  made  to  over- 
come the  obstruction  ?  The  custom  of  the  past  has  been 
to  delay  anything  operative  until  the  patient  is  prac- 
tically in  extremis.  The  practice  of  the  future  will  be  to 
operate  as  soon  as  there  is  reason  to  believe  obstruction, 
even  though  slight,  is  present.  The  results  of  such  early 
operations  will  be,  first,  to  subject  the  patient  to  an  ope- 
ration from  which  he  will  have  a  much  greater  chance 
of  immediate  recovery ;  secondly,  to  prolong  life  beyond 
what  it  would  otherwise  have  reached  ;  and  lastly,  to  give 
a  chance  of  a  permanent  recovery.  No  statistics  based' on 
past  experience  can  convey  any  adequate  impression  of  what 
may  be  hoped  for  in  the  future.  Every  surgeon's  retro- 
spect is  more  or  less  a  gloomy  one.  He  mostly  recalls  cases 
where  the  patient  seemed  already  to  have  one  leg  in  the 
grave,  and  his  operation  consisted  only  too  frequently  in 
helping  in  the  other.  But  no  such  gloomy  prospect  need 
exist  for  the  future,  if  only  these  cases  are  taken  early 
enough  :  when  the  patient  has  a  sufficient  store  of  strength 
to  draw  upon,  and  his  recuperative  powers  are  not  just  on 
the  verge  of  extinction. 

The  kind  of  operation  to  be  performed  depends  upon  the 
nature  of  the  obstruction.  In  cases  of  a  cicatricial  stenosis 
such  as  result  from  traumatism,  cori'osive  poisoning,  and 
ulceration,  the  pylorus  may  be  excised,  digitally  dilated  as 
by  Loreta's  method,  divided  longitudinally  and  stitched 
transversely  as  by  pyloroplasty,  or  simply  gastro-enterostomy 
performed.     In  cases  of  malignant  tumour  the  operation 
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selected  will  depend  upon  the  extent  of  the  disease  and  its 
connections  with  adjacent  parts.  For  a  freely  movable  and 
moderately  localised  growth  pylorectomy,  or  this  operation 
in  conjunction  with  gastro-enterostomy,  may  be  performed. 
Where  removal  does  not  seem  feasible,  either  from  the 
extent  of  the  disease  in  the  stomach  or  from  its  involvement 
of  neighbouring  parts  such  as  the  omentum  and  pancreas, 
gastro-enterofitomy,  duodenostomy,  or  jejunostomy  may  be 
performed.  Bemays,  after  completing  gastrostomy,  scraped 
away  as  much  as  possible  of  the  obstructing  tumour,  and  so 
established  a  free  communication  between  the  stomach  and 
the  duodenum. 

For  the  details  regarding  the  performance  of  these  opera- 
tions the  reader  is  referred  to  the  chapters  at  the  end  of 
each  section  on  diseases  of  the  stomach  and  of  the  intes- 
tines respectively ;  but  there  are  certain  general  preparations 
to  be  made  before,  and  details  to  be  attended  to  after, 
operation,  which  may  be  properly  considered  here. 

Before  operation, — The  stomach  should  be  washed  out 
with  warm  water.  If  dilatation  be  marked  it  is  better  to 
wash  out  for  a  few  days  previously.  Under  ordinary  cir- 
cumstances the  day  before  and  the  morning  of  the  opera- 
tion will  be  sufficient.  The  washing  ought  to  be  efficiently 
done,  and  in  my  own  experience  nothing  answers  better, 
when  it  can  be  passed,  than  a  fair-sized  ordinary  rubber 
tube  with  a  large  oval  opening  cut  in  it  close  to  its 
terminal  orifice.  The  other  end  is  attached  to  a  funnel  or 
filler,  which  when  raised  slightly  above  the  patient's  head, 
allows  the  fluid  to  flow  in  slowly.  To  remove  the  fluid 
the  filler  is  lowered  below  the  level  of  the  bed  and  the 
patient  requested  to  voluntarily  express.  This  can  be  re- 
peated two  or  three  times  until  the  fluid  returned  is  clear. 
The  voluntary  expression  on  the  part  of  the  patient  tends 
to  get  rid  of  all  the  fluid  better  than  any  mechanical 
suction.  In  cases,  however,  of  greatly  dilated  stomach,  the 
voluntary  effort  on  the  part  of  the  patient  is  not  sufficient, 
and  the  pump  must  be  used.  When,  from  excessive 
sensitiveness  of  the  pharynx  and  gullet,  retching  is  readily 
evoked  by  the  introduction  of  the  tube,  the  soft  rubber  one 
win  not  answer,  for  the  pressure  requisite  to  get  it  down 
causes  it  to  double  up  in  the  pharynx  and  interfere  with 
respiration.     In  these  cases,   therefore,  it  is  necessary  to 


158  THE  STOMACH. 

use  the  ordinary  stomach-pump  tube,  which  possesses  the 
requisite  amount  of  rigidity. 

The  rectum  should  be  well  cleared  of  any  fsBces,  in  order 
to  place  it  in  the  best  condition  for  the  reception  of  nutrient 
•enema ta.  It  is  a  wise  course  to  administer  a  nutrient  enema 
containing  an  ounce  or  two  of  brandy  just  prior  to  the 
operation. 

The  abdominal  skin  should  be  properly  cleansed.  The 
•extreme  emaciation  which  the  patients  have  generally 
undergone  makes  them  all  the  more  susceptible  to  changes 
of  temperature.  Hence  every  precaution  should  be  taken 
to  maintain  the  warmth  of  the  body.  The  arms,  upper 
part  of  chest  and  legs,  should  be  well  covered  with  woollen 
garments.  In  the  room  where  the  operation  is  to  be  per- 
formed every  consideration  should  be  given  to  the  warmth 
of  the  room  itself,  and  of  everything  to  be  used  at  the 
operation.  With  the  same  object  the  operation  should  be 
performed  as  expeditiously  as  possible. 

After  operation. — The  sum  total  of  all  after-troatment 
consists  in  giving  the  patient  and  the  parts  operated  upon 
complete  rest.  In  hospital  these  cases  should  be  placed  in 
a  separate  apartment,  and  nursed  by  a  special  nurse  day 
and  night.  Quietness  is  conducive  to  sleep,  and  sleep  to 
repair.  In  cases  where  pain  is  complained  of,  it  is  felt  to 
a  very  variable  extent.  In  cases  that  do  well  it  is  never 
very  severe.  Hypodermic  injections  of  morphia  (^  or  J 
grain)  should  be  given,  and  repeated  if  required.  Much 
inconvenience  is  often  felt  by  the  patient  during  the  first 
night  or  two  from  being  kept  in  the  supine  position.  More 
good  is  gained  by  turning  the  patient  slightly  to  one  side, 
and  maintaining  the  position  for  a  time  by  propping  with  a 
pillow,  than  by  preventing  rest  and  repose  by  rigidly 
enforcing  the  dorsal  position.  The  knees  should  be  kept 
flexed,  to  relieve  any  tension  on  the  abdominal  parietes. 
Chloroform  sickness  is  always  an  unwelcome  and  somewhat 
dangerous  sequel  to  the  operation,  and  unfortunately  little 
or  nothing  can  be  done  to  stop  it. 

The  question  of  nourishment  is  of  the  utmost  moment. 
It  may  be  said  to  increase  in  importance  in  proportion  to 
the  degree  of  emaciation  which  exists  at  the  time  of  opera- 
tion. For  rapidity  of  healing,  complete  rest  of  the  wounded 
parts  is  essential;    and  this  applies  more  particularly  to 
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operations  which  involve  the  accurate  stitching  of  one  viscus 
to  another.  When  therefore  the  patient's  strength  will 
admit,  all  nourishment  for  the  first  forty-eight  hours  should 
be  by  nutrient  enemata,  and  nothing  should  be  administered 
by  the  mouth,  except  a  little  ice  for  the  purpose  of  moisten- 
ing the  tongue  and  fauces.  The  longer  this  method  of 
nutrition  can  be  maintained  the  better.  Where,  however, 
it  is  seen  that  the  patient's  strength  is  likely  to  fail  unless 
food  be  given  by  the  stomach,  it  must  be  so  administered. 
Food  has  been  given  without  harm  in  cases  of  gastro- 
enterostomy almost  immediately  after  operation.  Many 
cases,  however,  have  been  recorded  where,  through  strain 
from  vomiting  and  other  causes,  stitches  have  given  way. 
It  is  therefore  much  wiser,  so  long  as  the  patient's  strength 
seems  sufficient,  to  enjoin  perfect  rest  to  the  stomach  by 
administering  all  nourishment  per  rectum.  Food  when  first 
taken  by  mouth,  whether  early  or  late  in  the  treatment, 
should  be  of  a  bland,  nutritious,  and  easily  digestible  nature. 
Milk  will  form  the  staple  diet,  but  to  it  may  be  added  finely 
ground  farinaceous  materials.  In  like  manner  nitrogenous 
food,  such  as  boiled  fish  and  boiled  fowl,  should  be  adminis- 
tered in  a  finely  divided  or  triturated  state,  and  the  latter 
mixed  with  the  broth  in  which  it  is  cooked.  For  suitable 
enemata,  reference  should  be  made  to  chap.  Ixi.,  where 
various  kinds  are  given. 

Prognosis  in  respect  to  the  diflferent  operations. — 
So  much  depends  upon  the  strength  of  the  patient  at  the 
time  of  the  operation,  that  statistics  cannot  be  said  to  have 
much  value.  A  patient  who  from  excessive  inanition  dies 
shortly  after  the  operation  ought  not  to  count  as  a  fatal 
result  due  to  the  operation.  Speaking  in  a  general  way,  an 
operation  is  severe  in  proportion  to  the  time  it  takes  to 
perform  it.  Experience  forcibly  teaches  the  truth  that  a 
long  operation  is  more  fatal  than  a  short  one.  An  excision 
of  the  pylorus,  which  is  usually  a  comparatively  long  opera- 
tion, is  a  much  more  fatal  one  than  gastro -enterostomy. 
An  operation,  however,  which  seeks  to  extirpate  the  disease 
ranks  incomparably  higher  than  one  which  only  aims  at 
alleviating  for  a  time  the  patient's  sufferings. 

In  discussing  the  relative  merits  of  operations  upon  the 
stomach  for  affections  of  this  region  it  must  be  remembered 
that  any  kind  of  operation  performed  for  non-malignant 
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disease  is  more  favourable  both  in  its  immediate  effects  and 
results  than  the  same  operation  performed  for  cancer. 

The  effects  which  have  to  be  considered  in  regard  to 
operation  are  two — the  immediate  and  the  remote.  If  we 
take  first  of  all  the  operations  of  pylorectomy  and  gastro- 
enterostomy, not  regarding  the  different  methods  epi  ployed 
in  the  performance  of  each,  we  have  the  following  results 
taken  from  the  most  recent  statistics  obtained  from  Czerny's 
Heidelberg  Clinic.  They  embrace  a  period  of  seventeen 
years,  from  1881  to  1898,  and  comprise — exclusive  of 
gastrostomies — 192  operations  upon  the  stomach :  — 

Pylorectomy, — "  Twenty -four  pylorectomies  for  carcinoma 
and  sarcoma,  nine  died  as  a  direct  sequel  of  the  opera- 
tion. In  others  life  was  prolonged  in  one  for  three  months, 
in  four  for  seven  months,  and  one  in  each  instance  for 
periods  of  nine,  ten,  eleven,  fifteen,  twenty,  and  thirty-one 
months  respectively.  Four  were  living  from  periods  after 
operation  of  nine  months,  eleven  months,  three  and  a 
half  years,  and  seven  years.  The  operation  was  also  per- 
formed five  times  for  non-malignant  stricture ;  one  case  had 
remained  well  for  fifteen  years.  This  operation  has  more 
recently  been  abandoned  for  pyloroplasty  or  gastro-enteros- 
tomy.  The  average  duration  of  life  in  the  twenty-four 
operations  for  malignant  disease  was  eleven  months;  ex- 
cluding the  cases  dying  as  a  direct  result  of  operation,  the 
prolongation  of  life  avei-ages  twenty-two  months.  There  is, 
however,  a  direct  mortality  of  37  per  cent." 

Gasiro-enteroatomy.  — "  The  total  number  of  gastro-enter- 
ostomies  was  110  with  thirty-three  deaths  or  30  percent, 
mortality;  eighty-two  were  for  malignant  diseases,  with 
twenty-nine  deaths  or  a  death  percentage  of  34-/) ;  there 
were  twenty-eight  cases  of  non-malignant  disease  with  four 
deaths  or  a  mortality  of  21*4  per  cent.  The  duration  of 
life  in  cases  of  cancer  average  12*6  months.  The  cases 
living  were  operated  upon  respectively  4^,  5,  and  5^  years. 
Of  the  twenty-eight  cases  of  non-malignant  disease,  twenty- 
three  were  still  alive." 

Pyloroplaaty, — "  The  number  of  pyloroplasties  performed 
was  eleven  with  one  death."  Owing  to  the  frequent 
return  of  symptoms  in  this  operation  Czemy  hajs  now 
practically  abandoned  it  in  favour  of  gastro-enterostomy. 
It  may  safely  be  affirmed  that  these  statistics  taken  from 
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the  work  of  one  man,  show  results  as  favourable  as  any  that 
may  be  expected,  and  cei-tainly  more  favourable  than  is 
likely  to  be  the  case  in  less  experienced  hands.  According 
to  Czerny's  own  showing  his  rate  of  mortality  in  1881  was 
45  per  cent.,  while  in  1897  it  had  been  reduced  to  16  per 
cent.  The  value  of  experience  is  still  more  strikingly  shown 
in  the  case  of  Professor  Erbnlein  of  Zurich,  who,  in  some 
recently  published  statistics,  recorded  that  iu  his  first  four 
pylcirectomies  three  died,  while  in  his  last  twenty  only  two 
have  succumbed.  It  must  be  confessed,  that  as  regards 
malignant  disease,  there  is  very  little  to  show  that  removal 
of  the  pylorus  is  likely  to  result  in  a  permanent  cure. 
Both  operations  may  unquestionably  prolong  life  and  relieve 
suffering.  If  more  than  this  is  to  be  looked  for,  it  must  be 
in  operation  at  a  much  earlier  period  of  the  disease  than  is 
the  practice  at  present. 


CHAPTER  XX 

DILATATION.  CONDITIONS  DEPENDENT  UPON  EXTERNAL 
INFLUENCES  SUCH  AS  ADHESIONS,  TUMOUKS,  AND 
SYSTEMIC    DISEASES. 

]>ilatatioiu — The  condition  of  dilatation  of  the  btumach 
or  gaatrectasia  has  already  been  dealt  with  in  connection 
with  stenosis  of  the  pylorus.  It  is  introduced  here,  however, 
for  separate  consideration  because  of  its  requiring,  under 
certain  circumstances,  separate  treatment. 

It  is  only  within  the  last  few  years  that  unobstructive 
dilatation  of  the  stomach  has  received  treatment  at  the 
hands  of  the  surgeon.  And  I  think  there  can  be  but  little 
doubt,  although  I  speak  from  the  rather  limited  pergonal 
experience  of  only  two  cases  that  there  is  a  sphere  of  labour 
in  this  direction  that  may  prove  of  considerable  value  in  the 
future.  There  are  apparently  classes  of  casts  better  known 
to  the  physician  and  the  general  practitioner,  where  the 
stomach  has  become  chronically  dilated  either  from  cbronic 
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catarrh  or  atony,  and  in  which  a  train  of  obstinate  and 
troublesome  symptoms  has  arisen  solely  as  the  result  of 
the  dilatation.  I  mention  specially  these  two  causes  because 
they  are  givenbyCliflford  All  butt  in  his  "  System  of  Medicine  " 
as  probably  the  commonest,  but  certain  constitutional 
diseases  may  equally  pi-oduce  chronic  dilatation.  However 
pi-oduced,  this  condition  would  t<eem  to  be  particularly 
obstinate  and  unamenable  to  treatment,  except  in  so  far 
that  frequent  lavage  is  attended  with  some  temporary  relief ; 
in  some  cases  the  dilatation  appears  to  have  resulted  in  fatal 
gastric  tetiiny.  Dilatation  of  the  stomach  is  not  likely  to 
come  into  the  surgeon's  hands,  until  the  distension  of  the 
organ  has  reached  an  almost  visible  and  tangible  extent. 
For  that  reason,  therefore,  there  is  little  need  to  enter  into 
detail  regarding  the  symptoms.  The  surgeon  should,  how- 
ever, render  himself  familiar  with  one  or  two  of  those 
methods  which  will  enable  him  to  gauge  to  some  extent  the 
size  or  amount  of  dilatation  of  the  organ  he  is  called  upon 
to  treat.  The  methods  of  injecting  water  into  the  stomach 
or  pumping  air  into  it  have  both  been  fully  described  in 
the  chapter  on  physical  examination.  The  better  of  the 
two  procedures  is  to  indate  with  air,  as  when  the  patient  is 
lying  in  the  dorsal  position,  the  stomach  is  very  plainly 
seen  to  rise  beneath  the  abdominal  parietes. 

The  treatment  which  the  surgeon  proposes  to  adopt  is  to 
lessen  the  size  of  the  stomach,  by  folding  in  and  securing  a 
good  portion  of  the  anterior  wall  of  the  viscus,  to  the  extent, 
in  some  instances,  of  approximating  the  two  curvatures  to 
each  other.  The  operation  itself — gastrorrhaphy — will  be 
fully  described  later,  but  its  results  so  far  as  they  have  as 
yet  been  ascertained  may  be  alluded  to  here.  My  own  two 
cases  were  very  markf  dly  benefited.  Sufficient  time  has  not 
yet  elaj)sed  to  say  whether  it  will  prove  permanent.  They 
were  not  cases  of  vei'y  extreme  dilatation,  but  in  neither 
instance  did  there  exist  any  obstruction  at  the  pylorus, 
and  in  neither  was  it  possible  to  say  the  precise  cause 
of  the  dilatation.  The  first  case  has  been  published  in  the 
Lancet*  Many  other  cases  have  been  reported  since  those 
by  Bircher  in  1890,  which  were  in  reality  the  pioneers  of 
the  class. 

*  1899,  vol.  i.  p.  952. 


EXTERNAL  INFLUENCES.  163 

Conditioiis  dependent  upon  external  influences 
such  as  adliesionsy  tumours,  and  sjrstemic  diseases. 

— ^The  stomach  is  liable  to  be  affected  by  various  conditions 
not  immediately  connected  with  its  structure.  These  con- 
ditions may  be  purely  mechanical,  dependent  upon  some 
local  pressure  or  displacement  of  the  organ  ;  or  they  may  be 
more  strictly  functional,  dependent  upon  some  interference 
with  the  proper  quantitative  or  qualitative  supply  of  blood  to 
the  part  or  with  its  nerve  supply.  The  result  in  either  case  is 
interference  in  some  way  with  the  normal  digestive  function. 

Few  of  the  systemic  causes  fall  within  the  domain  of  the 
surgeon ;  it  is  only  when  the  cause  appears  to  be  locally 
situated  that  surgical  interference  is  called  for. 

Pressure  exerted  by  tumours  has  already  been  alluded  to 
in  discussing  the  various  causes  of  obstruction  at  the  pylorus, 
it  only  remains  to  be  said  that  the  body  of  the  stomach  may 
similarly  be  impinged  upon  by  tumours  of  a  solid  or  cystic 
character  arising  from  neighbouring  organs  or  tissues.  In 
many  cases  it  will  be  impossible  to  determine,  without  an 
exploratory  laparotomy,  whether  the  tumour  is  intrinsic  or 
extrinsic.  Where  the  disease  has  its  origin  within  the 
parietes  of  the  stomach,  the  gastric  symptoms  are  likely  to 
be  more  marked  than  in  the  opposite  condition.  Little 
importance,  however,  can  be  given  to  this  as  a  means  of 
distinction,  when  it  is  remembered  how  gravely  the  body  of 
the  stomach  may  be  involved  in  carcinoma  and  yet  the 
gastric  s^^mptoms  be  almost  niL 

In  some  cases,  such  for  instance  as  aneurysm  of  the 
abdominal  aorta,  symptoms  other  than  those  connected  with 
the  stomach  will  assist  in  determining  the  true  nature  of 
the  tumour. 

There  is  a  class  of  cases  which  has  received  some  little 
attention  within  recent  years  where,  as  the  result  of  inflam- 
mation, adhesions  have  formed  between  the  stomach  and 
neighbouring  parts,  giving  rise  to  protracted  and  irremedial 
gastric  symptoms. 

Adhesions  the  result  of  gastric  ulceration  have  already 
been  referred  to ;  but  many  cases  are  now  recorded  where 
the  stomach  has  become  attached  to  the  liver,  gall-bladder, 
and  colon,  as  the  result  of  inflammation  connected  with 
these  parts.  Indirectly  also  the  stomach  has  been  drawn 
upon  by  the  omentum,  which  has  itself  contracted  adhesions 
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to  old  tuberculous  glands  situated  in  the  meseiitery,  to  the 
sac  of  an  old  hernia,  or  to  some  of  the  female  pelvic  organs 
when  inflamed  at  an  antecedent  period.  In  some  instances 
the  stomach  becomes  attached  to  the  abdominal  parietal 
wound  after  the  operation  of  laparotomy. 

The  good  effected  by  separating  some  of  these  adhesions, 
and  so  setting  free  the  stomach,  has  been  well  illustrated  by 
cases  operated  upon  and  recorded  by  Mayo  Robson. 


CHAPTER  XXI. 

OPERATIONS. 


1.  LAVAGE.  j       7.  GASFROPEXY. 

2.  ASPIRATION.  8.  GASTRO-ENTEROSTOMY. 

3.  GASTROTOMY.  9.  PYLORECTOMY'. 

4.  GASTROSTOMY.  10.   PYLOROPLASTY. 

5.  GASTRECTOMY.  11.   PYLORIC  DIVULSION. 

6.  GASTRORRHAPHY.  12     PYLORIC  CURETTING. 

1.  I«aTage. — The  process  of  washing  out  the  stomach 
has  already  been  fully  described  under  the  heading  of 
Pyloric  Stenosis  (see  page  157).  It  only  remains  here  to 
refer  to  some  of  the  dangers  connected  with  the  operation 
when  employed  for  any  disease  of  the  stomach.  Such 
accidents  as  syncope  and  sudden  death  occasionally  happen, 
possibly  the  result  of  sudden  alteration  in  the  gastric 
pressure,  which  brings  about  a  reflex  condition  of  shock. 
To  avoid  such  serious  complications,  care  should  be  taken 
not  to  empty  the  stomach  too  rapidly  or  to  introduce  too 
large  a  quantity  of  fluid  at  one  time.  When  for  special 
reasons  it  is  necessary  to  inject  a  considerable  amount  of 
fluid,  both  the  inflow  and  outflow  should  be  intermittent, 
so  as  to  approach  more  nearly  to  the  normal  function  and 
thereby  allow  the  stomach  to  accommodate  itself  slowly  to 
the  artificially  produced  conditions.  A  case  of  haemorrhage 
oUowed  in  one  instance  doubtless  due  to   the  too  sudden 
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relief  of  tension  in  the  walls  of  the  stomach,  consequent  on 
a  rather  hasty  removal  of  its  contents. 

In  not  a  few  instances  symptoms  of  tetany  have  appeared 
within  a  short  time  after  the  removal  of  the  tube.  The 
cases  have  mostly  been  those  in  which  the  stomach  was 
largely  dilated. 

Perforation  and  rupture  have  also  followed  lavage.  The 
former  has  happened  when  the  operation  has  been  performed 
in  cases  of  ulceration.  The  latter  happened  in  a  case  of  my 
own  where,  three  days  after  performing  gastro-euterostomy, 
an  attempt  was  made  to  wash  out  the  stomach.  The  inser- 
tion of  the  tube  evoked  a  fit  of  vomiting,  which  caused  the 
patient  to  feel  a  sudden  and  acute  pain  in  the  pit  of  the 
stomach.  The  sequence  of  events  was  the  rapid  formation 
of  a  gastric  fistula,  and  death  from  inanition. 

While  thus  enumerating  some  of  the  accidents  which 
have  resulted  from  such  a  simple  process  of  treatment,  it 
must  not  be  concluded  that  the  operation  offers  objections 
to  its  employment  where  it  seems  distinctly  indicated.  The 
frequency  with  which  it  is  used  by  the  physician  without 
danger,  and  the  unquestionable  advantages  attending  its 
employment,  are  out  of  all  proportion  to  the  occasional 
occurrences  of  the  above  mishaps. 

2.  Aspiratton. — ^Occasionally  it  happens  that  c^ses  of 
carcinoma  of  the  stomach  present  enormous  distension  of 
the  viscus  with  gas.  In  these  instances  the  heart's  action 
may  be  seriously  embarrassed,  and  death  becomes  imminent 
if  relief  is  not  given.  It  is  in  such  exceptional  instances 
that  the  use  of  Dieulafoy's  aspirator  may  be  of  use. 

3.  Gastrotomy, — The  operation  consists  in  an  incision 
into  the  stomach  for  the  removal  of  a  foreign  body,  for 
exploratory  purposes,  and  for  the  immediate  treatment  of 
certain  constricted  conditions  of  the  cardiac  and  pyloric 
orifices.     The  gastric  wound  is  closed  at  the  same  operation. 

Before  operation. — The  patient's  bowels  should  be  cleared 
out  as  well  as  possible  by  copious  enemata.  The  skin  over 
the  upper  part  of  the  abdomen  should  be  cleansed  and  pre- 
pared in  the  usual  way ;  and,  as  in  all  abdominal  operations, 
the  limbs  of  the  patient,  and  as  much  of  the  trunk  as  is 
possible,  should  be  clothed  in  some  woollen  material.  Every 
other  precaution  also  should  be  taken  to  maintain  the 
temperature  of  the  body. 
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Operation. — (1)  Skin  incision, — The  choice  of  the  in- 
cision is  determined  either  by  the  existence  of  some  definite 
feature  in  the  case,  as  the  tangible  projection  of  a  foreign 
body,  or  by  considerations  of  anatomy.  In  the  former 
instance  the  incision  is  carried  either  obliquely  or  vertically 
over  the  spot  where  the  body  is  most  distinctly  felt ;  in  the 
latter,  a  vertical  median  incision  may  be  made  for  some 
three  inches  or  more  downwards  from  the  ensiform  cartilage^ 
or  a  curvilinear  or  oblique  one  from  the  median  line  out- 
wards to  the  right  for  a  similar  extent,  and  about  an  inch 
below  the  costal  cartilages.  For  exploration  of  the  pylorus 
the  median  incision  is  the  better;  while  for  exploring  the 
cardiac  orifice  the  curvilinear  is  preferable.  It  should  be 
remembered  that  in  examining  this  latter  orifice,  the  index 
finger  must  be  directed  towards  the  spine  slightly  to  the 
left  side  of  which  the  oesophagus  passes  through  the 
diaphragm. 

All  bleeding  vessels  in  the  abdominal  wound  must  be 
secured  prior  to  opening  the  peritoneal  cavity. 

(2)  Stomach  incision. — In  the  case  of  a  foreign  body,  the 
object  is  sought  for  in  that  situation  where  the  body  pro- 
jects most  prominently ;  this  being  more  particularly  the 
case  where  the  body  is  sharp-pointed  and  possibly  impacted. 
For  purely  exploratory  purposes  an  endeavour  is  made  to 
secure  a  point  on  the  anterior  surface  about  midway  between 
the  two  orifices.  It  is,  however,  no  easy  matter  to  be  certain 
of  the  particular  area  secured. 

If  it  is  practicable,  the  part  of  the  stomach  wall  to  be 
incised  should  be  drawn  up  to  and  out  of  the  parietal 
incision.  In  any  case,  sponges  or  cloths  must  be  carefully 
packed  around  the  part  to  be  incised,  with  the  object  of 
preventing  any  escape  of  the  gastric  contents  into  the 
peritoneal  cavity. 

To  prevent  the  possibility  of  the  stomach  slipping  back 
into  the  peritoneal  cavity  before  the  operation  is  completed, 
it  is  advisable  to  secure  it  by  a  couple  of  stitches  passed 
through  its  parietes  on  either  side  of  the  projected  line  of 
incision.  These  are  left  long  so  that  they  can  be  held  by 
the  assistant. 

The  incision  in  the  stomach  is  made  transversely  to  the 
long  axis  of  the  viscus,  and  midway  between  the  two  curva- 
tures with  the  object  of  better  avoiding  the  blood  vessels.    A 
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sharp-pointed  curved  bistoury  may  be  used  to  complete  the 
whole  iQcision,  or  a  puncture  may  be  first  made,  and  then 
the  wound  enlarged  with  scissors  to  the  required  extent. 

All  manipulations  within  the  btomach  must  be  carefully 
executed  j  more  particularly  does  this  apply  to  the  extrac- 
tion of  long  or  sharppointed  foreign  bodies.  In  some 
insstances  it  is  advisable  to  alter  the  position  of  the  body,  so 
as  to  place  it  in  a  diameter  which  will  admit  of  its  easier 
passage  through  the  wound. 

To  close  the  gastric  wound  the  lax  mucous  membrane 
should  be  first  stitched  by  a  continuous  suture,  and  then  the 
serous  coat  doubled  in  by  a  series  of  Lembert  stitches. 

The  wound  is  finally  cleansed,  the  long  "securing" 
stitches  withdrawn,  and  the  sponges  or  cloths — the  number 
of  which  by  way  of  precaution  should  have  been  previously 
noted — removed.  The  stomach  is  then  put  back  into  its 
position,  and  the  abdominal  wound  closed  in  the  usual  way. 

After  operation. — The  principle  of  the  after  treatment 
consists  in  rest  to  the  patient  generally,  and  to  the  stomach 
locally.  The  patient  should  be  kept  in  a  quiet  room  for 
three  or  four  days,  undisturbed  by  any  other  than  those  in 
direct  attendance.  Food  should  be  administered  per  rectumy 
and  only  a  little  ice  given  by  the  mouth  to  relieve  dryness  of 
the  tongue  and  fauces.  On  the  third  or  fourth  day,  if  all  has 
gone  well,  fluid  nourishment  may  be  begun  by  the  moutli. 

4.  Gastrostomy. — The  operation  consists  in  forming 
a  fistulous  connection  between  the  stomach  and  the  abdo- 
minal parietes,  with  the  object  of  introducing  food  directly 
into  the  cavity  of  the  former. 

Preparation  of  tJie  patient  before  operation. — The  same 
prepai-ations  as  advised  for  gastrotomy  should  be  employed 
here.  The  patient,  however,  from  the  nature  of  the  diseaee 
for  which  the  operation  is  to  be  performed,  being  probably 
in  a  much  more  reduced  state  than  in  cases  for  gastrotomy, 
greater  precautions  should  be  taken  regarding  all  points 
affecting  the  patient's  strength.  Expeditiousness  in  opera- 
ting is  of  considerable  moment.  A  niitrit^nt  enema  con- 
taining an  ounce  or  two  of  brandy  should  be  administered 
just  prior  to  the  operation. 

The  Operation. — Various  methods  of  performing  the 
operation  have  been  practised,  and  the  chief  reason  for 
their  diflferences  in  modes  of  procedure  has  been  the  effort 
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to  avoid,  after  the  completion  of  the  operation,  the  escape  of 
gastric  juice  and  the  contents  of  the  stomach  through  the 
fistulous  tract.  I  shall  limit  myself  to  the  description  of 
only  two  of  these  methods,  merely  briefly  referring  to  the 
others.  That  which  is  now  probably  the  most  frequently 
practised  is  Frank's  operation,  or,  as  it  is  sometimes  mis- 
takenly called,  Albert's.  It  was  in  reality  iirst  performed 
by  Frank  in  Albert's  Clinic. 

Frank's  Method  (see  Figs.  16  and  17). — The  surgeon  will 
operate  most  conveniently  by  standing  on  the  patient's  right 
side. 

Skin  incision, — The  opening  into  the  peritoneal  cavity  is 
made  by  carrying  the  incision  for  two  or  three  inches 
parallel  to  the  costal  cartilages  on  the  left  side  and  at  a 
distance  of  one  inch  from  the  margins  of  the  same.  The 
point  of  commencement  of  the  incision  above  is  determined 
by  the  extent  to  which  the  liver  descends.  It  should  not 
cover  more  than  half  an  inch  of  its  margin,  otherwise  that 
viscus  is  liable  to  press  injuriously  upon  the  upper  connecting 
stitches  of  the  stomach  and  the  parietes.  Kocher  modifies  this 
incision  slightly  thus :  he  divides  the  skin,  superficial  fascia, 
and  anterior  layer  of  the  rectus  sheath  by  a  cut  that  passes 
downwards  almost  vertically.  The  fibres  of  the  rectus  muscle 
are  then  separated  by  a  blunt  instrument,  and  the  deeper 
layer  of  the  rectal  sheath  with  the  peritoneum,  incised. 

As  soon  as  all  bleeding  points  are  secured  and  the  perito- 
neal cavity  opened,  the  surg<*on  introduces  his  index  finger, 
in  an  upward  and  backward  direction,  to  search  for  the 
stomach.  Some  difficulty  may  be  encountered  in  finding 
it,  from  its  contracted  condition  and  situation  behind  and 
high  up  beneath  the  diaphragm.  The  colon  is  liable  under 
such  circumstances  to  present  itself,  and  without  proper 
care  may  be  mistaken  for  the  stomach  and  stitched  to  the 
wound.  To  avoid  any  such  fault  the  finger  should  be  passed 
up  the  under  surface  of  the  left  lobe  of  the  liver  to  the  portal 
fissure,  then  downwards  along  the  gastro-hepatic  omentum  to 
the  lesser  curvature  of  the  stomach,  and  so  on  to  its  anterior 
surface.  As  a  further  means  of  distinguishing  the  stomach 
from  the  colon,  it  may  be  pointed  out  that  the  former  is  much 
thicker  in  its  walls,  and  of  a  more  decidedly  pinkish  hue. 

The  stomach  wall  is  hooked  up  by  the  finger,  and  then, 
between  it  and  the  thumb,  brought  out  at  the  wound.     If 
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there  appears  to  be  much  traction  upon  the  organ,  a  portion 
of  the  anterior  wall  must  be  obtained  where  no  such  dragging 
exists,  and  in  every  CHse  an  endeavour  should  be  made  to  get  a 
part  of  the  stomach  nearer  the  cardiac  than  the  pyloric  orifice. 
Fixation  of  the  stomach, — A  second  and  smaller  incision 
is  now  made  over  the  costal  cai-tilages.  The  bridge  of  skin 
between  the  two  incisions  is  dissected  up,  and  beneath  it  the 
cone  of  the  stomach  is  passed  and  &xed  to  the  margins  of 
the  second  incision.     An  opening  is  made  into  the  stomach 


Fig.  i8.— Gastrostomy  (Kadek-Sknn  Method). 

ti.  Abdominal  parietes.  d.  Gastric  parietes.  c.  Suture  of  stomach 
to  edges  of  parietal  wound,  d.  "  Purse-string  "  suture,  e.  Catheter. 
/.  Suture  of  apex  of  gastric  cone  to  catheter  before  invagination. 
£.  Rubber  tube  fixed  to  catheter  and  clamped  with  forceps. 

and  the  mucous  membrane  stitched  to  the  skin.     The  lower 
wound  is  closed  by  a  continuous  suture. 

Kader-Senn  method  (see  Fig.  18). — This  method  of  per- 
forming gastrostomy  is  probably  one  of  the  most  recent.  It 
appears  to  have  been  simultaneously  practised  by  Kader  of 
Breslau  and  Senn  of  Chicago,  for  which  reason  I  have  called 
it  the  Kader-Senn  method.  I  have  performed  the  operation 
three  time.*?,  and  think  so  highly  of  it  that  I  am  tempted  to 
introduce  it  here.     The  operation  is  thus  performed:  An 
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incisioD  is  made  either  vertically  in  the  median  line,  or  to 
the  left  of  it^  or  it  may  be  the  oblique  subcostal  incision  of 
Fenger.     The  last  is  considered  the  best.     The  stomach  is 
seized  as  near  the  great  curvature  as  possible,  and  a  cone 
is  drawn  out  which  is  held  either  bv  a  fixation  stitch  or  a 
pair  of  forceps.      The  circumference  of  the  base  of  this 
cone,  which  should  measure  in  diameter  about  a  couple  of 
inches,  is  secured  to  the  edges  of  the  parietal  wound,  the 
extremities  of  which  are  closed  to  the  required  extent.    The 
base  of  the  stomach  cone  is  now  encircled  by  two  purse- 
string  sutures,  the   ends   of  which  come  out  at  opposite 
points.     The  apex  of  the  cone  is  next  incised,  and  through 
the  opening  a  No.  8  gum  elastic  catheter  is  introduced  into 
the  stomach  for  about  three  inches  of  its  extent  and  secured 
by  a  stitch  to  the  gastric  parietes  at  the  apex  of  the  cone. 
By  now  pushing  in  the  catheter  the  cone  is  invaginated,  and 
then  by  drawing  upon  the  purse-string  stitches  the  gastric 
parietes  are  puckered  up  and  made  to  embrace  the  catheter, 
so  that  it  becomes  secure  in  position.     The  catheter  is  cut 
nearly  flush  with  the  wound  and  a  small  plug  inserted  into 
it,  or  a  soft  piece  of  tubing  attached. 

The  catheter  can  be  removed  in  a  week  or  ten  days*  time, 
when  it  will  be  found  that  the  parts  have  sufficiently  healed 
to  admit  of  easy  feeding  without  any  leakage  or  regurgitation. 
The  operation  can  be  eotiily  performed  in  about  thirty  minutes. 
AfuU  report  of  myfirst  twocases  has  been  given  intheLaiicet.* 
It  will  be  observed  that  the  operation  in  principle  much 
resembles  that  devised  by  Witzel.  The  difference  lies  in  the 
position  of  the  gastric  fistula,  which  in  Witzel's  is  oblique, 
while  in  the  Kader-Senn  it  is  direct. 

WitzeTs  method  (see  Figs.  19,  20,  and  21).— This  is  per- 
formed in  the  following  way  :  The  abdomen  is  opened  by  an 
incision  extending  obliquely  about  an  inch  below  the  costal 
margin.  The  stomach  is  then  sought  for,  and  the  anterior  wall 
brought  out  of  the  wound  to  as  great  an  extent  as  possible. 
A  small  opening  is  made  into  the  cavity  of  the  stomach, 
into  which  is  inserted  an  indiarubber  tube,  some  six  inches 
in  length  and  about  the  thickness  of  an  ordinary  lead 
pencil.  Two  parallel  folds  of  the  stomach  wall  are 
pinched  up  and  united  together,  by  a  series  of  Lembert 
sutures,  over  the  tube   which   is  applied   to  the  stomach 

*  1898,  vol.  ii.  p.  475. 
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wall.  This  oblique  paasage  should  be  about  two  inches 
in  length.  The  free  end  of  the  tube  passes  out  of  the 
abdominal  wound,  while  the  stomach  is  stitched  to  the 
parietes,  and  the  rest  of  the  wound  closed.  Before  putting 
a  plug  into  the  tube,  or  clampiog  it  with  a  pair  of  forceps, 
an  ounce  or  two  of  milk  may  be  inserted  through  it  into 
the  stomach.  When,  however,  the  condition  of  the  patient 
will  admit  of  two  or  three  days'  delay,  it  appears  better  to 
keep  the  stomach  quite  at  rest  and  feed  by  nutrient  enemata. 

Among  other  methods  for  performing  gastrostomy  may 
be  mentioned  those  of  Jessett,  Greig  Smith,  Hahn,  and 
Yon  Hacker.  I  have  fully  described  these  operations  in 
my  larger  work,  and  must  refer  the  reader  to  it  for  them 
and  the  mention  of  other  methods. 

AfUr  treatment  m  gastrostomy, — For  the  few  days  succeed- 
ing the  opeiation,  the  patient's  strength  may  be  maintained 
as  much  as  possible  by  nutrient  enemata.  The  wound  may 
not  need  to  be  touched ;  and  where  vomiting  proves  trouble- 
some after  the  anaesthetic,  care  should  be  taken  to  give  good 
support  to  the  abdomeo  by  well  applied  binders  or  bandages. 

Should  the  state  of  the  patient  be  such  as  to  require 
nourishment,  there  need  be  no  hesitation  in  administering 
through  the  gastric  fistula.  Feeding  may  be  effected  in  the 
following  way,  with  such  modifications  as  any  particular 
operation  may  require : 

A  glass  funnel  or  filler  is  attached  to  the  indiarubber  tube 
directly  connected  with  the  stomach,  or  to  the  piece  of  ttibe 
which  has  been  affixed  to  the  catheter,  or  to  the  catheter 
itself,  if  the  latter  is  used  as  the  direct  means  of  communi- 
cation. In  either  case  the  distance  between  the  parietes 
and  the  filler  should  be  about  eighteen  inches.  The  food 
first  administered  should  be  entirely  liquid,  so  as  to  pass 
readily  through  the  tube  or  catheter.  It  should  be  warmed 
and  from  five  to  ten  ounces  in  quantity.  The  amount  given 
should  depend  upon  what  the  patient  has  been  accustomed 
to  take  prior  to  the  operation.  In  cases  of  almost  complete 
obstruction  of  the  OBsophagus  small  quantities  only  should 
be  administered  at  first.  As  to  the  nature  of  the  food, 
milk  with  egg  and  some  stimulant  will  be  the  most  suit- 
able medium  to  commence  with  ;  later,  soups;  and,  finally, 
ground-up  meats  may  be  added.  The  frequency  with  which 
food  should  be  given  will  depend  upon  the  quantity  which 
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the  stomach  can  bear  at  a  time.  When  only  a  little  is  taken, 
feeding  will  be  necessary  every  hour  or  two. 

Where  a  movable  tube  is  temporarily  retained,  it 
should  be  changed  every  day,  and  finally  removed  when 
the  fistula  appears  to  be  astablished.  At  this  period  the 
patieot  has  usually  learned  to  feed  himself,  and  in  some 
instances,  after  inserting  the  tube,  he  prefers  to  fii*st  masti- 
cate the  food  so  as  to  enjoy  the  taste,  and  then  eject  it  into 
the  filler,  by  which,  with  the  aid  of  some  fluid,  he  is  able  to 
transmit  it  to  the  stomach.  To  enable  the  patient  to  intro- 
duce food  of  a  more  solid  character,  larger  tubes  have  to  be 
introduced.  Although  this  may  prove  an  advantage  in  one 
way,  it  rendei-8  the  escape  of  gastric  juice  from  the  stomach 
more  probable,  and  so  is  likely  to  give  rise  to  troubles  of  skin 
irritation  around  the  wound.  In  any  case,  when  this  compli- 
cation arises,  some  artificial  means  must  be  adopted  to  try  and 
prevent  it.  One  method  is  to  use  the  von  Hacker-Scheimpflug 
canula,  which  consists  of  a  double  rubber  balloon. 

5.  Gastrectomy. — The  operation  of  gastrectomy  con- 
sists in  the  removal  of  either  a  part  of  the  body  of  the 
stomach,  or,  as  we  may  now  sa}',  the  entire  viscus. 

In  preparing  the  patient  for  operation,  the  bowels  should 
be  emptied  by  copious  enemata,  and  just  prior  to  the  opera- 
tion a  nutrient  enema  with  some  stimulant  should  be  given. 
In  cases  where  it  is  admissible,  the  stomach  should  be  washed 
out  for  a  few  days  previously,  and  also  on  the  morning  of 
the  operation.  The  skin  over  the  abdomen  is  cleansed  in 
the  usual  way.  The  skin  incision  varies  in  position  and  extent 
according  to  the  region  of  the  stomach  to  be  dealt  with.  As 
in  most  instances  the  fi]*st  part  of  the  operation  is  performed 
with  the  object  of  asceitaining  the  nature  and  extent  of  the 
disease,  the  incision  is  usually  made  in  the  median  line.  When, 
however,  a  distinct  tumour  is  felt,  the  incision  is  carried  in 
such  a  direction  and  to  such  an  extent  as  will  best  enable 
that  part  of  the  stomach  to  be  freely  and  easily  dealt  with, 

To  remove  any  portion  of  the  body  of  the  stomach  the 
part  to  be  excised  should  be  drawn  well  out  of  the  wound, 
and  the  peritoneal  cavity  shut  off  by  sponges  or  cloths 
packed  in  around.  To  prevent  the  stomach  from  slipping 
away,  when  once  well  withdrawn,  two  silk  "  sling  "  sutures 
should  be  used,  each  suture  being  passed  thi'ough  both  the 
serous  and  the  muscle  coats  to  an  extent  sufiicient  to  give  a 
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secure  hold,  and  just  outside  the  line  of  the  part  to  be  removed. 
If  a  choice  exists  of  the  direction  in  which  the  incisions  may 
be  made  in  the  stomach,  they  should  be  carried  transversely 
to  the  long  axis  of  the  organ.  By  this  means  fewer  vessels 
will  be  cut  than  if  the  incisions  were  carried  in  the  opposite 
direction,  parallel  to  the  greater  and  lesser  curvatures. 

After  removal  has  been  effected  and  the  bleeding  points 
secured,  the  lax  mucous  membrane  is  sutured  by  a  con- 
tinuous stitch,  and  the  serous  surfaces  united  by  a  series  of 
liemberts.  The  gastric  wound  being  finally  cleansed  and 
the  *'  sling  "  stitches  and  the  sponges  or  cloths  removed,  the 
stomach  is  allowed  to  drop  into  the  abdomen.  The  parietal 
wound  is  then  closed  and  the  usual  antiseptic  dressings 
applied,  with  a  firm  binder  securely  fixed  over  all. 

The  after  treatment  of  the  case  should  be  in  every  respect 
similar  to  that  described  in  cases  of  gastrotomy.  Both  the 
patient  and  the  stomach  should  be  kept  as  quiet  as  possible, 
all  feeding  for  the  first  few  days  being  by  the  rectum. 

The  operation  of  complete  removal  of  the  stomach  has 
apparently  up  to  the  present  been  performed  four  times 
successfully.*  Schlatter's  case  of  a  woman,  aged  56  years, 
has  been  very  fully  reported.!  The  operation  as  executed 
by  Schlatter,  may  be  briefly  described  thus  :  The  peritoneal 
cavity  was  opened  by  an  incision  in  the  linea  alba  extend- 
ing from  the  ensiform  cartilage  to  the  umbilicus.  After 
shutting  off  the  peritoneal  cavity  with  sterilised  compresses, 
the  stomach  was  isolated  and  the  lesser  and  greater  omen- 
tum severed  from  its  two  curvatures  by  means  of  a  number 
of  separately  applied  ligatures.  The  left  lobe  of  the  liver 
was  no'iv  held  up  while  the  stomach  was  drawn  upon  to  pull 
down  as  far  as  possible  the  oesophagus.  By  means  of  two 
clamps,  the  highest  part  of  the  oesophagus  was  secured,  and 
the  cardiac  end  of  the  stomach.  Between  these  a  severance 
of  the  canal  was  effected.  The  pyloric  extremity  was  treated 
in  the  same  way  An  endeavour  was  made  after  freeing  the 
duodenum  as  much  as  possible,  to  bring  it  up  to  the  oesopha- 
gus, this,  however,  proved  impracticable,  so  a  loop  of  jejunum 
was  seized,  and  stitched  by  its  serous  coat  to  the  posterior 
part  of  the  gullet.    The  bowel  was  then  incised  for  a  full  half- 

*  Schlatter,  Brigham,  Childs-Macdonald,  and  Ribera  y  Sans, 
t  Lancet,  1898,  vol.  i.  p.  141. 
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inch,  and  the  mucous  membrane  united  by  a  continuous  silk 
suture  to  the  mucous  membrane  of  the  gullet.  '^  A  suture  of 
continuous  muscular  and  serous  tissue  and  a  Lembert's  inter- 
rupted silk  suture  were  applied  over  the  suture  of  the  mucous 
tissue/'    The  abdominal  wound  was  lastly  completely  closed. 

6.  Gastrorrhaphy, — The  operation  of  gastrorrhaphy 
consists  in  diminishing  the  size  of  an  enlarged  stomach,  by 
doubling  in  a  portion  or  portions  of  the  waB,  and  stitching 
together  the  opposing  folds. 

Bircher,  who  was  one  of  the  first  to  practise  this  opera- 
tion, operated  upon  three  cases  in  the  following  way :  '*  The 
stomach  was  previously  washed  out  and  carefully  emptied. 
Parallel  to  the  left  edge  of  the  ribs  an  incision  six  inches 
long  was  made,  and  the  peritoneum  opened.  The  stomach 
was  drawn  out.  The  edges  of  the  wound  being  pulled  apai-t 
and  the  lower  edge  being  pulled  upward,  the  greater  curva- 
ture of  the  stomach  was  readily  reached,  and  sewed  to  the 
lesser  curvature  by  means  of  thirty-five  silk  stitchas.  This 
was  aided  by  laying  a  long  forceps  on  the  stomach  walls 
after  fixing  a  suture  at  each  end  of  the  fold  so  that  its 
weight  pushed  inward,  for  the  time  being,  the  stomach  fold 
and  allowed  readier  suture.  The  stitches  were  passed 
through  the  mucous  and  muscular  layers.  The  wound  was 
closed,  and  prompt  healing  took  place."  For  six  days  there- 
after, nutrition  was  carried  on  only  by  enemata ;  and  on  the 
twelfth  day  the  patient  was  up. 

1  have  twice  operated  successfully  by  this  method,  which 
is  a  very  simple  one,  and  rapidly  executed.  Other  ways 
have,  however,  been  adopted ;  thus  a  narrow  longitudinal 
fold  is  first  secured  by  a  row  of  stitches,  this  is  then  tucked 
in  and  united  by  a  second  row,  which  is  treated  in  like 
manner  to  the  first,  and  thus  a  series  of  imbedded  rows  of 
stitches  and  folds  is  accomplished.  Another  plan  is  to 
introduce  a  series  of  interrupted  stitches  each  of  which 
passes  in  and  out  through  the  sero-muscular  tunic ;  when 
each  stitch  is  tied  it  puckers  up  into  numerous  folds  the 
anterior  gastric  wall.  A  third  method  resembles  Bircher's, 
except  that  instead  of  taking  up  one  big  longitudinal  fold  a 
series  of  small  folds  are  taken  up  by  separate  rows  of  stitches. 

7.  Gastropexy. — Under  this  name  Duret*  describes 
an    operation    which    he    successfully    performed    for    a 

*  Revue  de  Chirurgie,  1896,  No.  6,  p.  426. 
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case  of  displacement  and  dilatation  of  the  stomach, 
called  gastroptosis.  The  operation  consisted  in  opening 
the  abdomen  and  fixing  the  displaced  pylorus  and  lesser 
curvature  by  sutures  to  the  abdominal  wall  in  their 
normal  position. 

8.  Gastro  -  enterostomy  (gastro  -  jejnnostomy, 
gastro-ileostomyy  gastro-colostomy). — By  the  opera- 
tion of  gastro- enterostomy  is  understood  the  formation  of  a 
permanent  communication  between  th^  stomach  and  the 
bowel.  The  opening  into  the  latter  may  be  in  any  part  of 
it«  course.  It  is  most  usual,  however,  that  the  connection 
is  with  the  jejunum,  hence  the  term  gastro-jejunostomy. 
"When  the  junction  is  with  the  ileum,  it  is  strictly  a  gastro- 
ileostomy ;  and  when  with  the  colon,  a  gastro-colostomy. 
The  operation  described  here  will  be  the  more  commonly 
performed  one  of  gastro-jejunostomy. 

Proposed  originally  by  WOlfler  in  1881,  it  has  been 
modified  in  various  points  of  detail  since ;  and  it  may  still 
be  said  to  be  far  from  settled  what  is  the  best  course  to 
pursue  throughout.  The  original  plan  of  carefully  stitching 
the  stomach  to  the  bowel  has  with  many  American  and 
English  surgeons  given  place  to  the  more  rapid  means  of 
uniting  tbe  surfaces  by  bone  plates^  metal  buttons,  or  other 
like  material.  A  disposition,  however,  exists  on  the  part  of 
many  surgeons,  especially  in  German  schools,  to  practice  the 
original  method.  Whichever  method  is  adopted,  the  essen- 
tial details  require  prominent  attention.  First,  the  operation 
must  be  performed  as  expeditiously  as  possible;  and,  secondly, 
the  union  of  the  bowel  to  the  stomach  must  be  absolutely 
secure.  Failure  in  proper  attention  to  one  or  both  of  these 
important  details  has  been  a  not  uncommon  cause  of  an 
unsuccessful  result. 

The  preparation  of  the  patient  for  the  operation  has  been 
fully  discussed  on  page  157. 

Wol/ier's  operation  (anterior  gastro-j^unostomy). — The  skin 
incision  is  usually  in  the  median  line,  between  the  ensiform 
cartilage  and  the  umbilicus,  and  from  three  to  four  inches 
in  length.  After  all  bleeding  points  are  secured  and  the 
peritoneal  cavity  opened,  a  search  is  made  for  the  end  of  the 
duodenum.  This  is  best  effected,  and  with  most  certainty,  by 
first  turning  the  omentum  up  and  to  the  left,  and  then  taking 
the  first  loop  of  intestine  felt  in  the  left  hypochondrium. 
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Hcipressure  Forceps.    (Barker.) 
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t'lgs  93.  24.  aod  as  show  one  pair  of  disspcling  forceps  with 
blades  open  and  mblicr  lubes  on  blades  ready  Tor  use ;  and  .t 
second  pair  ivlih  blades  closed  by  jassing  a  small  piece  of  lube 
over  the  poinlsof  the  blades.     (Maylard.l 
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Trace  up  that  end  of  the  loop  which  appears  most  likely  to 
lead  to  the  duodenum,  and  when  thus  verified  select  a  por- 
tion which  when  applied  to  the  stomach  will  not  cause 
traction.  If  the  bowel  is  to  be  applied  to  the  anterior  wall 
of  the  stomach,  the  point  for  union  will  be  about  fifteen 
inches  from  the  duodenum,  while  if  union  is  to  be  with  the 
posterior  wall,  this  point  need  not  be  so  far.  The  loop  of  the 
bowel  chosen  should  then  be  clamped — that  is,  after  squeez- 
ing the  contents  away  in  both  directions,  the  gut  should  be 
encircled  at  two  places  about  three  or  four  inches  apart,  either 


Fig.  26- — Shows  two  pairs  of  Dissecting  Forceps  clampiDg 

the  Bowel. 


by  a  piece  of  indiarubber  tubing,  made  to  perforate  the  mesen- 
tery, tightened  and  secured  by  a  pair  of  catch  forceps  (see 
Fig.  22),  or  by  two  pairs  of  dissecting  forceps.  This  latter 
method  I  have  adopted  on  several  occasions  and  found  it 
easily  and  rapidly  done.  On  to  each  blade  of  the  forceps  a 
piece  of  rubber  tubing  is  previously  slipped.  One  blade  is 
forced  through  the  mesentery  close  to  the  bowel,  and  the 
two  blade  ends  are  then  clamped  by  a  piece  of  tubing  slipped 
over  both  (see  Figs.  23-26).  A  third  and  very  simple 
method  I  saw  adopted  in  Billroth's  clinic.  A  few  strands 
of  worsted  which  had  been  properly  sterilised  were  twisted 
together  so  as  10  make  a  soft  cord.  Two  pieces  of  these 
were  passed  through  the  mesentery  and  tied  moderately 
tight  around  the  bowel.  In  whichever  way  secured,  the 
loop  of  bowel  is  laid  upon  the  abdoii\en  and  carefully  pro- 
tected with  warm  cloths.     The  stomach  is  next  sought  for. 


180  THE  STOMACH. 

The  part  of  the  anterior  wall  selected  should  be  nearer  the 
pylorus  than  the  great  cul-de-sac.  The  organ  is  drawn  as 
fai'  as  possible  outside  the  wound.  Sponges  or  cloths, 
secured  with  a  long  thread  of  silk  so  that  they  can  be  easily 
withdrawn  are  packed  around  the  protruding  viscera  inside 
the  peritoneal  cavity.  The  loop  of  bowel  is  next  uncovered 
and  applied  to  the  stonaach  in  such  a  way  that  when  the 
oomiiiunication  is  established  the  contents  of  the  stomach 
will  be  driven  into  the  bowel  in  the  direction  of  the  normal 
peristalsis  of  the  latter.  This  important  detail  was  sug- 
gested by  Rockwitz,  and  is  sometimes  expressed  as  giving  a 
half -turn  to  the  loop.  Prior  to  the  opening  of  either  viscus 
a  row  of  stitches  may  be  placed  below  where  the  incision  is 
to  be  made.  This  serves  to  secure  better  the  parts  in  posi- 
tion when  the  openings  are  cut.  This  preliminary  union 
of  the  parts  should  be  about  an  inch  and  a  hnlf  from  the 
greater  curvature.  An  incision  about  an  inch  and  a  half 
in  length  is  made  in  the  long  axis  of  the  bowel,  and  an 
incision  of  the  same  length  and  direction  in  the  stomach. 
Each  of  these  incisions  is  made  only  through  the  serous  and 
muscular  coat,  the  mucous  for  the  time  being  remaining 
intact.  Union  is  effected  for  part  of  the  circumference  by 
stitching  together  the  apposing  serous  and  muscular  coats. 
The  mucous  coat  is  then  punctured  in  each  viscus,  and  the 
openings  enlarged  to  a  sufficient  extent.  As  at  this  stage 
the  cavities  of  the  two  viscera  are  opened,  great  care  must 
be  taken  that  escape  of  either  the  gastric  or  intestinal  con- 
tents does  not  contaminate  the  serous  surfaces  around.  The 
apposing  free  margins  of  the  mucous  membranes  are  united 
by  a  continuous  suture  or  by  a  series  of  interrupted  sutuies 
of  silk  or  gut,  and  when  thus  a  complete  mucous  channel  is 
established,  the  remaining  part  of  the  circumference  of  the 
ununited  serous  surfaces  is  completed.  The  method  of 
suturing  adopted  is  that  known  as  the  Gzemy-Lembert. 
(For  the  application  of  the  various  sutures  used  in  gastro- 
intestinal surgery,  see  the  chapter  upon  the  Operations 
upon  the  Intestines.)  The  part,  after  being  cleansed,  should 
be  linally  examined  by  rotating  it  round,  which  can  usually 
be  easily  done.  At  any  point  where  there  appears  ineffi- 
cient apposition  of  surfaces  a  Lembert  sutuie  should  be 
inserted.  To  avoid  kinking  or  bending  of  the  bowel,  a  few 
additional  Lembert  stitches  should  be  passed  between  the 
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gut  and  the  stomach  for  aa  inch  or  so  beyond  thoae  em- 
ployed for  the  union  of  the  two  orifices. 

Any  spongea  or  clothe  inserted  for  protection  into  the 
libdomiiiaJ  cavity  are  removed,  and  the  sutured  parts  allowed 
to  drop  back  into  position. 
The  Kbdomioai    wound   is  "' 

closed  and  dressed  in  the 
usunl  way,  and  a  firm 
binder  applied  around  the 
abdomen. 

The  needles  used  for 
uniting  the  bowel  and  the 
stomach     should     be    the 

ordinary  sewing  needles —  Fig.  a;.  Frc.  38. 

that  is  to  say,  needles 
without  cutting  edges — 
curved  to  nearly  a   half-     hJa™ing"£^«  fc>rkUpiri7uppV™''ire 

circle.  a^  atrophy    piDcnds.     The    iwo   ipHngi 

Kocher  prefers  to  unite     C^!;i"^TlL™i=th^"dof  li^'c™» 
the  bowel  to  the  anterior     "hen  ihe  .tank  «  teitfcoped  »iihin^  iht 
wall  of  the  stomach  in  such     hiXo^iiie'buitDlL   '^' '   '  ° 
a    way   that   the    afferent 

segment  lias  posterior  to  the  eS'erent.  The  incision  into  the 
gat  bas  therefore  to  be  transverte  and  is  cut  valve-ahaped 
to  prevent  regurgitation  into  the  stomach.  For  other 
details  in  connection  with  this  method,  Kocher's  work  on 
operative  surgery  should  be  consulted.* 

As  another  mode  of  preventing  regurgitation,  an  anaato- 
mosis  between  the  afferent  and  efferent  segments  of  the 
bowel  going  to  the  stomach  has  been  practised  (iejuno- 
iejuaostomy).  It  adds  much,  however,  to  the  length  of  the 
operation. 

Ion  Uaeker'g  laetkod  {postertw  ijaUro^ejiinOBtomy). — The 
first  steps  of  the  operation,  as  far  as  concerns  the  opening 
of  the  peritoneal  cavity,  rewemble  Wolller's.  The  great 
omentum  with  the  transverse  colon  is  turned  upwards ; 
an  opening  is  made  in  the  transverse  meso-colon,  and  the 
posterior  wall  of  the  stomach  exi>OKeil.  After  select- 
ing a  point  in  the  loop  of  jejunum  to  be  united  to  the 
.stomach,  the  parts  around  are  carefully  packed  to  secure 

•  See  Translation.  Edition  by  Styles,  p.  rjo. 
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the  peritoneal  cavity  against  any  contamination  from  the 
escaped  contents  of  the  stomach  or  bowel.  The  union  may 
now  be  effected  either  by  stitching,  as  in  the  "  anterior " 
operation,  or  by  the  use  of  Murphy's  button.  (See  Figs. 
27  and  28.)  The  **  button  '*  seems  to  answer  admirably ; 
it  takes  very  much  less  time  in  completing  the  operation, 
and  there  is  little  fear  of  its  slipping  back  (or  i-ather 
forwards)  into  the  stomach.  Czerny,  in  his  recent  report, 
speaks  highly  of  its  use,  and  has  now  given  up  other 
methods  in  its  favour.  I  u^ed  it  in  my  last  four  cases,  and 
could  have  wished  for  nothing  better.  If,  then,  the 
operation  is  to  be  completed  by  the  use  of  the  button, 
the  surgeon  proceeds  to  open  the  stomach  by  an  incision 
a  little  over  half  an  inch  long.  While  an  assistant  holds 
the  edges  of  the  wound,  so  as  to  prevent  the  escape  of  the 
gastric  contents,  the  operator  runs  a  purse-string  suture 
around  the  margins  of  the  orifice.  One  half  of  the  button 
held  by  a  pair  of  catch  forceps  and  plugged  with  a  piece 
of  tissue  is  inserted  into  the  stomach ;  the  purse-striiig  is 
then  tightened  and  the  part  taken  charge  of  by  an  assist- 
ant, while  the  operator  proceeds  to  deal  similarly  with  the 
bowel  and  the  other  half  of  the  button.  The  button  plugs 
are  removed  and  the  two  halves  pressed  together.  Usually 
this  completes  the  operation,  but  should  any  doubt  exist  as 
to  the  proper  co-aptation  of  the  two  halves  of  the  button,  it 
is  wiser  to  insert  a  few  interrupted  Lembret  sutures  around 
it.  To  avoid  any  risk  of  a  constricting  effect  produced  by 
the  opening  in  the  transverse  meso  colon,  its  edges  should  be 
secured  to  the  stomach  wall. 

After  the  parts  have  been  properly  cleansed,  the  protec- 
tective  padding  is  removed,  the  colon  and  omentum  replaced, 
and  the  parietal  wound  completely  closed. 

After  treatment. — If  the  patient's  strength  will  admit, 
it  is  as  well  to  give  the  stomach  complete  rest  for  the  first 
twenty-four  hours  or  longer,  all  nourishment  being  ad- 
ministered in  the  form  of  rectal  enemata.  No  hesitation, 
however,  should  be  had  in  giving  a  little  peptonised  milk, 
or  chicken  tea,  with  stimulants  by  the  mouth,  if  the 
condition  of  the  patient  seems  urgently  to  demand  it. 
When  regular  feeding  is  commenced  it  should  be  gra- 
dual in  quantity  and  of  such  a  nature  as  to  be  easily 
digested. 
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Other  methods  of  operating. — Various  other  methods 
have  been  adopted  for  unitiDg  the  bowel  to  the  stomach. 
Thus  absorbable  plates  of  various  descriptioDS  have  been 
made  use  of,  prominent  among  which  are  Senn's  decalcided 
bone  plates.  I  must,  however,  refer  the  reader  to  my 
larger  work  for  the  description  of  these  different  methods ; 
suffice  it  to  say  that  experience  has  now  caused  them  all, 
more  or  less,  to  be  replaced  or  supplanted  by  one  or  other 
of  the  operations  above  described.  Rutherford  Morihon 
has  practised  with  success  a  method  worthy  of  notice.  The 
gut  is  severed  below  the  duodeno- jejunal  flexure.  The 
distal  part  is  connected  with  the  anterior  surface  of  the 
stomach,  whUe  the  proximal  end  is  implanted  into  the 
jejunum  lower  down.  By  this  method  there  is  less  liability 
to  regurgitation  of  the  bile  and  pancreatic  juice.  The 
operation  will,  however,  take  more  time  in  performing  tlian 
some  of  the  other  methods. 

Untoward  results  of  operation. — It  is  well  to  in 
dicate  some  of  the  many  sources  of  failure  and  troublesome 
after  effects  which  are  to  be  met  with  after  the  adoption  of 
almost  every  method. 

(1)  Regurgitaiion  of  the  contents  of  the  hotvel  into  the 
stomach, — The  effect  of  this  upon  the  patient  is  extremely 
distreHsing.  Eructations  of  fcetid  gas  and  faecal  matter 
cause  the  tongue  to  become  dry  and  brown  and  the  mouth 
very  foul.  Great  relief  is  obtained  by  freely  washing  out 
the  stomach.  This  t^hould  be  repeated  as  often  as  deemed 
necessary.  This  troublesome  after  effect  was  much  more 
common  at  one  time  than  at  present.  It  is  now  larely 
seen  as  a  sequel  to  the  "  posteiior "  operation,  nor  to  the 
"anterior"  when  performed  according  to  Kocher's  valve 
method. 

(2)  Pain. — Acute  pain  is  sometimes  felt  in  the  region  of 
the  stomach  wound.  At  times  slight,  it  becomes  suddenly 
augmented  by  sharp  stabs  which  cause  the  patient  to  cry 
out.  More  general  pain  over  the  abdomen  indicates  peri- 
tonitis. Opium  by  the  bowel,  or  morphia  subcutaueously, 
should  be  given. 

(3)  Persistent  roniitiag  and  hiccough. — This  sometimes  is 
very  troublesome,  and  if  it  does  not  portend  a  rapidly  fatal 
result  from  peritonitis  or  obstruction,  it  may  indicate  at  a 
later  period  a  reclosure  of  the  artificial  opening. 
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.  (4)  Suppression  of  urine, — In  one  of  my  cases  this 
proved  absolute.  No  urine  was  passed  from  the  time  of 
the  operation  till  the  patient's  death  about  four  days 
later. 

(5)  CoUapae. — In  most  of  the  earlier  cases  collapse  was 
one  of  the  commonest  causes  of  death.  The  patient  rallies 
but  slightly,  if  at  all,  from  the  operation,  and  dies  within  a 
few  hours.  The  greater  shortening  in  time  occupied  by 
the  operation  has  greatly  reduced  this  after  effect. 

(6)  ExhauMion  and  inanition. — Usually  already  in  a 
more  or  less  exhausted  condition  at  the  time  of  the  opera- 
tion, the  patient's  strength  proves  insufficient  to  survive  the 
period  necessary  for  the  proper  healing  of  the  parts  and 
the  introduction  of  sufficient  nourishment.  Death  occurs 
in  a  few  days.  The  earlier  period  at  which  the  operation 
is  now  performed  is  tending  to  lessen  this  untoward  sequel 
recorded. 

(7)  Ilmmorrhage, — In  one  case  subsequent  hsemorrhage 
caused  a  fatal  result  on  the  fourth  day.  In  this  instance 
no  vessels  had  been  secured  by  ligature  at  the  time  of  the 
operation,  pressure  alone  was  used.  The  weakness  of  the 
patient  at  the  time  of  the  operation  was  probably  the  cause 
of  the  slight  bleeding,  and  hence  certain  vessels  escaped 
observation  which  would  otherwise  have  been  seen  and 
properly  secured,  and  thus  the  reactionary  haemorrhage 
checked. 

(8)  Peritonitis. — Either  as  the  result  of  leakage,  or  ineffi- 
cient ** toilette"  at  the  time  of  operation,  peritonitis  has 
proved  no  uncommon  cause  of  a  fatal  result.  Acute  and 
general,  it  may  cause  death  in  twenty-four  hours;  or  if 
more  localised  and  less  acute,  a  more  sluggish  purulent 
form  may  cause  death  in  a  few  days. 

(9)  GaatHc  fistula, — As  the  result  of  insecure  stitching, 
coupled  also  sometimes  with  violent  vomiting  or  retching,  a 
leakage  takes  place  at  the  line  of  union  of  the  two  viscera. 
If  adhesions  have  sufficiently  formed  between  the  visceral 
wound  and  the  parietes,  the  parietal  wound  gives  way,  and 
a  complete  communication  exists  between  the  stomach  and 
the  exterior.  All  nourishment  given  by  the  mouth  passes 
out  through  the  fistula,  and  the  patient  dies  of  inanition. 

(10)  Intesthial  obstruction, — Obstruction  in  the  bowel 
may  arise  from  one  of  two  causes.     Either  as  the  result  of 
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some  obstracbioQ  in  the  bovirel  itself,  from  impaction  of  the 
plates  used  for  co-apting  the  visceral  surfaces,  or  from  a 
kinking   or   constriction  of    the  part.      In   two  at   least 
recorded  cases  death  has  been  caused  by  the  bowel  kinking 
jost    beyond   it:)  point  of   union  with  the  stomach.     The 
bowel  falling  sharply  away  from  its  sutured  surface  forms 
a  bend  which  efficiently  stops  any  onward  passage  of  the 
contents  of  the  stomach.     Any  suspicion  of  such  an  accident 
should  be  treated  by  turning  the  patient  on  to  the  right 
cdde,  or  even  into  a  semi-recumbent  position.     Constriction 
of  the  bowel  may  occur  at  the  opening  made  in  the  meso- 
colon to  pass  the  jejunum  through  before  uniting  it  to  the 
posterior  wall  of  the  stomach.     Obstruction  in  the  transverse 
colon  may  be  produced  by  the  loop  of  intestine  which  is 
carried  over  it  to  be  stitched  to  the  anterior  wall  of  the 
stomach, 

(11)  Siibsequeni  do8ure  of  the  hifnvcous  fiatvZa. — The  re- 
currence of  symptoms  some  weeks  or  months  afterwards 
may  indicate  the  contraction  or  closure  of  the  communica- 
tion between  the  stomach  and  the  bowel.  Unfortunately 
this  is  a  sequel  to  almost  all  methods  of  operating.  It 
seems,  however,  that  it  is  likely  to  be  least  marked  after 
the  use  of  Murphy's  button,  because  with  this  there  is 
probably  some  removal  of  tissue — that  which  is  more  or 
less  strangulated  between  the  two  halves  when  pressed 
together. 

(12)  Opening  the  ileum  in  place  of  the  jejunum. — In  more 
than  one  instance  this  mistake  has  been  made  at  the 
operation.  Lauenstein  records  having  united  the  ileum  to 
the  stomach  at  a  point  sixteen  inches  from  the  ileo-csecal 
valve.  The  error  is  subsequently  detected  by  the  passage 
per  rectum  of  food  in  a  practically  unchanged  condition. 
Death  occurs,  as  in  gastric  fistula,  from  inanition. 

(13)  Pneumania, — Several  deaths  from  pneumonia  have 
now  been  recorded. 

(14)  Murphi/a  button. — Various  accidents  have  been  re- 
corded resulting  from  the  use  of  Murphy's  button,  not, 
however,  all  connected  with  its  use  in  gastro-jejunostomy. 
In  this  pai*ticular  instance  it  has  sometimes  fallen  back  into 
the  stomach  when  used  for  the  anterior  operation.  It  has  also 
cut  its  way  too  soon  through  the  tissues,  and  so  led  to  perfo- 
ration.    Its  lodgment  in  the  bowel  has  caused  obstruction. 
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The  time  which  the  button  takes  to  pass  per  rectum  is 
extremely  valuable.  It  depends  greatly,  I  believe,  upon 
the  tightness  with  which  the  two  halves  are  pressed 
together.  When  firmly  driven  home  they  are  much  more 
likely  to  become  detached  earlier  than  when  less  forcibly 
co-apted.  In  some  instances  it  has  been  months  before  the 
button  has  appeared  in  the  motions,  and  its  prolonged 
retention  has  not  caused  any  untoward  symptoms.  In 
several  of  Czerny's  cases  it  was  never  detected.  It  need 
hardly  be  said  that  its  intra-abdominal  existence  may  pos- 
sibly be  determined  by  the  use  of  the  Roentgen  rays. 

9.  Pylorectomy. — The  operation  consists  in  total  ex- 
tirpation of  the  pylorus,  together  with  the  disease  which 
implicates  it.  It  therefore  frequently  embraces  a  consider- 
able portion  of  the  pyloric  end  of  the  stomach,  as  well 
as — in  exceptional  instances — a  portion  of  the  first  part 
of  the  duodenum.  The  duodenum  is  then  united  to  the 
stomach. 

The  preparation  of  the  patient  is  in  every  respect  similai* 
to  what  has  already  been  det^cribed  in  the  preceding  opera- 
tions.    (See  page  157.) 

The  skin  incision,  from  four  to  five  inchas  in  length,  is 
made  in  the  median  line  above  the  umbilicus. 

As  soon  as  the  abdomen  is  opened,  the  fore  and  middle 
fingers  of  the  right  hand  are  introduced  to  ascertain  the 
condition  of  the  tumour  with  regard  to  its  size,  freedom 
from  adhesions,  and  extent  of  involvement  of  stomach, 
duodenum,  and  omenta,  and  also  the  existence  or  not  of 
enlarged  lymphatic  glands.  A  few  sponges  or  cloths 
secured  with  long  pieces  of  silk  are  placed  within  the 
abdomen  for  protective  purposes.  The  small  omentum 
above  is  first  severed  from  its  connections  with  the  upper 
border  of  the  part  to  be  removed.  This  is  best  eflfected  by 
using  an  aneurysm  needle  threaded  with  gut  or  silk,  and 
made  to  take  up  small  portions  of  the  omentum.  A  double 
ligature  is  passed,  jjnd  the  strand  with  its  contained  vessels 
divided  between  the  two  ligatures.  When  sufficiently 
freed,  the  forefinger  of  the  right  hand  can  be  passed 
beneath  the  tumour  and  made  to  push  its  way  at  \aiious 
points  through  the  gastro-colic  omentum  cloee  to  its  upper 
attachment,  the  membrane  itself  being  severed  in  a  similar 
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way  to  the  lesser  omentum.  I  found  this  a  very  easy, 
rapid,  and  secure  way  of  dealing  with  the  lower  omentum 
The  tumotlr  thus  freed  from  all  attachments  is  brought  out 
of  the  abdomen  and  a  large  flat  sponge  or  cloth  placed 
beneath  it,  to  protect  the  abdominal  cavity  from  contami- 
nation from  either  the  gastric  contents  or  other  external 
sources.  At  this  stage  enlarged  lymphatic  glands  should 
be  removed. 

The  next  stage  of  the  operation,  or,  as  it  is  sometimes 
termed,  the  third  stage,  consists  in  the  removal  of  the 
diseased  parts. 

By  means  of  a  pair  of  scissors  the  duodenum  is  first  cut 
through  just  beyond  the  pylorus.  To  prevent  any  escape 
from  either  end  of  the  divided  bowel,  each  portion  is  taken 
charge  of  by  a  separate  assistant.  As  soon  as  the  division 
is  effected  and  all  bleeding  points  secured,  the  duodenum  is 
either  clamped  or  tied  round  with  a  piece  of  rubber  tubing. 
In  some  instances  it  is  sufficient  to  stuff  a  piece  of  sponge 
or  lint  into  the  canal.     In  place  of  an  assistant  to  take  / 

charge  of  the  duodenum,  it  may  be  clamped  or  tied  prior  to 
division.  The  surgeon  next  turns  his  attention  to  the 
stomach.  The  cut  in  this  viscus  depends  to  some  extent 
upon  the  manner  in  which,  in  cases  of  carcinoma,  the 
growth  has  involved  the  organ.  The  assistant,  with  the 
stomach  grasped  near  the  tumour,  between  the  thumbs  and 
fingers  of  both  hands,  everts  the  pyloric  orifice,  so  that  as 
the  surgeon  cuts  through  the  stomach,  nothing  is  permitted 
to  escape  from  it.  From  this  point  onwards  the  steps  of 
the  operation  depend  upon  the  particular  method  which  is 
to  be  employed  in  establishing  the  continuity  of  the  canal. 
If  it  be  decided  to  stitch  the  duodenum  to  the  free  edges  of 
the  stomach,  the  operation  will  be  continued  as  follows : 
Before  complete  severance  of  the  tumour  and  after  all 
vessels  have  been  secured,  the  open  part  of  the  stomach 
may  be  closed  by  a  series  of  interrupted  Lembert  stitches, 
or  by  a  continuous  suture.  In  the  former  case  the  stitches 
should  all  be  left  long,  their  free  ends  being  caught  up 
together  with  a  pair  of  forci-pressure  forceps.  The  ad- 
vantage of  this  is,  that  by  pulling  on  the  stitches  some 
manipulation  of  the  part  is  made  passible  while  effecting 
union  with  the  duodenum. 
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After  completiDg  the  section  and  securing  any  further 
bleeding  points,  the  duodenum  is  applied  to  the  oritioe  in  the 
stomach.  Stitching  is  commenced  by  uniting  the  posterior 
margin  of  the  orifices  first.  This  is  effected  from  within, 
sutures  being  passed  by  a  small  curved  needle  with  needle- 
holder  and  made  to  pick  up  and  unite  together  the  mucous 
membrane.  As  described  by  Jacobson — '*  They  are  past>ed 
first  at  the  cut  edge  of  the  stomach  between  the  mucous  and. 
muscular  coats,  carried  on  between  the  muscular  and  serous, 
then  through  the  same  layers  of  the  duodenum,  and  finally 
brought  out  between  these  layers  and  the  mucous  membrane 
at  the  cut  edge  of  the  duodenum.  When  the  posterior 
aspect  of  the  two  viscera  is  thus  soundly  closed,  the  anterior 
one  is  united  by  Lem berths  suture.  If  the  cut  mucous 
membranes  do  not  come  accurately  together,  a  few  sutures 
may  be  put  in  here  separately  from  within.  Care  must  be 
taken  in  inserting  the  sutures  to  avoid  the  formation  of 
folds  (Billroth)."  A  weak  point  in  the  line  of  suture  is  at 
the  angle  of  closure  of  the  stomach.  This  should  be  particu- 
larly looked  to  before  returning  the  parts. 

At  the  completion  of  the  union  of  the  two  viscera,  a  few 
stitches  should  be  inserted  to  unite  the  edges  of  the  severed 
omenta  to  the  upper  and  lower  borders  of  the  newly  formed 
parts. 

The  sponges  or  cloths  are  finally  removed,  the  wound 
itself  being  carefully  cleansed  before  dropping  the  parts 
back  into  the  abdominal  cavity. 

Some  important  modifications  of  the  operation,  serving  to 
shorten  the  time  of  its  performance,  have  been  succeFsfully 
carried  out.  Thus  Murphy's  button  has  been  used  for 
joining  the  two  divided  ends  of  the  viscera ;  Senn's  plates 
have  also  been  employed. 

Kocher's  method  of  pylorectomy. — The  particular 
feature  of  the  operation  is  the  implantation  of  the  free  end 
of  the  duodenum  into  a  newly  made  opening  in  Ihe  posterior 
wall  of  the  stomach — the  free  end  from  which  the  tumour 
has  been  excised  being  completely  closed  by  suture. 

The  preliminary  details  of  the  operation  are  practically 
those  already  described  above.  After  the  pylorus  and  the 
diseased  parts  have  been  excised,  the  opening  in  the  stomach 
is  closed  first  by  a  continuous  suture  which  embraces  all 
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three  coats ;  this  line  of  suturiDg  is  then  invaginated^aod 

a    continuous   Lembert  suture  introduced  to  approximate 

accurately  the  serous  surfaces.    The  stomach  is  then  everted 

in  such  a  way  as  to  admit  of  the  cut  end  of  the  duodenum 

being  applied  to  it.     After  securing  by  means  of  a  *'  con- 

tinaoas  posterior  serous  suture  **  the  posterior  half  of  the 

daodenal  edge  to  the  gastric  wall,  the  stomach  is  incised  to 

an    extent  corresponding  to  the  breadth  of  the  duodenal 

orifice.     A  single  ^'  posterior  continuous  suture  "  is  passed 

through  all  three  coats.     The  ends  of  the  posterior  sutures 

which  have  been  left  long  are  now  used  for  completing  the 

union  of  the  serous  surfaces  in  front. 

There  are  four  points  to  which  Kocher  directs  especial 
attention:  (1)  The  avoidance  of  the  use  of  all  antiseptic 
solutions  and  the  employment  only  of  normal  saline  solution, 
with  otherwise  the  greatest  possible  care  regarding  asepsis. 
(2)  The  use  of  the  continuous  suture.  (3)  The  employment 
of  clamps  (long  catch  or  force  pressure  forceps),  one  for  the 
duodenum  and  two  for  the  stomach,  applied  as  far  as  possible 
beyond  the  seat  of  disease,  and  (4)  the  maintenance  of  the 
patient  on  the  right  side  after  operation,  so  as  to  avoid 
regurgitation . 

The  combined  operation  of  pylorectomy  and 
gastro*enterostomy« — This  operation  consists  in  the  ex- 
ciKion  of  the  pylorus  with  the  affected  parts ;  complete 
occlusion  of  both  bowel  and  stomach,  and  union  of  the 
jejunum  with  the  latter. 

The  earlier  stages  of  the  operation  are  in  all  respects 
similar  to  those  of  pylorectomy  up  to  the  point  where  the 
tumour  has  been  freed  from  its  omental  attachments  and 
brought  out  of  the  abdomen.  While  the  stomach  is  secured 
by  the  hand  of  the  assistant,  the  surgeon  proceeds  to  cut 
with  scissors  completely  through  the  viscus  beyond  the 
affected  part.  The  duodenum  with  the  attached  growth  is 
turned  aside  outside  the  abdomen,  and  any  escape  from  the 
internal  parts  prevented  by  the  application  of  clamp  forceps. 
The  bleeding  points  in  the  edges  of  the  divided  stomach 
wall  being  secured,  a  continuous  suture  of  fine  silk  is  made 
to  occlude  the  gastric  cavity  by  passing  through  the  entire 
thickness  of  the  stomach  coats.  A  second  line  of  sutures 
is  then  made,  in  order  to  bring  the  serous  surfaces  well 
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and  securely  into  coDtact.  This  may  be  effected  either 
by  a  series  of  Lembert's  or  by  quilt  sutures.  The 
stomach  is  then  dropped  back  for  the  time  being  into  the 
abdomen. 

The  tumour  is  next  severed  from  its  attachments  to  the 
duodenum.  A  clamp  or  rubber  band  is  made  to  embrace 
the  duodenum  outside  the  point  where  the  division  of  the 
gut  takes  place.  The  orifice  of  the  bowel  is  then  closed  in 
the  same  way  as  that  of  the  stomach,  and  when  completed 
and  cleansed  dropped  back  into  the  peritoneal  cavit^,  after 
removal  of  the  clamp. 

The  stomach  is  again  brought  out  of  the  wound,  and  the 
operation  of  gastro-enterostomy  proceeded  with  by  one  of 
the  methods  already  described. 

The  combined  operation  has  been  performed  successfuUy 
in  the  reverse  way,  and  at  two  different  periods.  Thus  the 
gastro-enterostomy  is  first  executed,  and  then  at  an  interval 
of  a  week  or  two  the  pylorus  is  excised. 

10.  Pyloroplasty,  or  Heineke-Mikulicz  opera- 
tion.— The  operation  consists  in  dividing  the  strictured 
pylorus  much  in  the  same  way  as  an  urethral  stricture  is 
treated  by  external  urethrotomy,  but  in  addition,  the  wound 
so  formed  is  reunited  in  the  opposite  axis  to  that  in  which 
the  original  cut  is  made.  The  patient  is  prepared  in  the 
usual  way  for  operations  upon  the  stomach.  (See  page 
157.) 

After  opening  the  abdominal  cavity  by  a  medium  incision 
above  the  umbilicus,  the  anterior  wall  of  the  usually  dilated 
stomach  is  sought  for  and  withdrawn  out  of  the  parietal 
wound.  The  parts  beneath  are  protected  with  sponges  or 
cloths. 

A  small  longitudinal  incision  is  made  in  the  anterior  wall 
of  the  stomach  just  at  the  boundary  of  the  pylorus,  of  suffi- 
cient size  to  admit  the  finger.  The  contracted  orifice  is 
sought  for  by  the  index-finger  of  the  right  hand,  which 
serves  as  a  guide  for  the  passage  of  a  director  through  the 
stricture  into  the  duodenum. 

By  means  of  a  blunt-pointed  bistoury  the  pylorus  is  com- 
pletely divided.  Such  bleeding  points  as  need  securing  are 
ligatured.  The  longitudinal  incision  is  then  converted  into 
a  transverse  wound  by  a  double  series  of  sutures,  so  applied 
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as  when  tightened  to  hring  the  most  distant  points  together, 
and  make  the  middle  of  the  two  edges  the  most  distant 
points  of  the  new  wound  (see  Figs.  29-32).     The  parts  are 


Fig  29. 


Fig.  30. 


Fig.  31.  Fig.  32. 

Figs.  29-32. — Hkinekf:-Mikulicz  Opkratiox  op*  Pyloroplasty. 

Fig.  29  shows  line  of  incision  through  constricted  pylorus  ;  Fig.  30 
showb  the  appearance  of  the  parts  after  division  of  the  stricture  ;  Fig.  3 1 
shows  m'ithod  of  sataring  the  wound ;  Fig.  32  shows  the  suturing  com- 
pleted. 


then  returned,  and  the  parietal  wound  closed  and  dressed  in 
the  usual  way. 

11.  Digital  divnUion  of  the  pylorus^  or  Loreta's 
operation* — This  operation  consists  in  first  performing 
gastrotomy,  and  then  forcibly  dilating  the  orifice  of  the 
pylorus  with  the  fingers. 

The  preparation  of  the  patient  is  the  same  as  already 
described  for  other  operations  upon  the  stomach.  (See  page 
157.) 
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"  The  operation  is  performed  by  introducing  the  right  fore- 
finger into  the  stomach  through  the  gastric  incision  made 
about  an  inch  and  a  half  from  the  pylorus.  To  commence 
dilatation  by  forcing  in  the  finger,  the  left  finger  must  also 
be  introduced  in  order  to  st^'ady  the  pylorus.  Once  the 
right  finger  is  through,  the  pylorus  is  hooked  down  towards 
the  abdominal  wound,  a  manoeuvre  which  may  enable  the 
opei-ator  to  get  the  left  index-finger  also  through  the 
pylorus.  Considerable  and  prolonged  force  may  be  required 
to  eflfect  sufficient  dilatation,  owing  to  the  powerful  reflex 
contraction  of  the  sphincter  muscle.  The  gastric  wouud  is 
then  closed  and  returned  into  the  abdominal  cavity.  The 
parietal  wound  is  stitched  and  the  usual  antiseptic  d^es^ings 
applied.  If  considered  advisable,  nourishment  may  be  given 
by  the  mouth  a  few  hours  after  the  operation." 

Simple  as  the  operation  appears,  it  is  far  from  being  devoid 
of  very  grave  consequences.  With  less  stretching  than  that 
successfully  exercised  by  Loreta,  the  wall  of  the  stomach  has 
been  ruptured,  death  resulting  in  four  hours.  The  orifice 
may  recontract  or  become  obstructed,  and  the  symptoms 
return  as  early  as  the  fifth  day.  Considerable  hsemorrhage 
may  result,  the  bleeding  taking  place  freely  into  the 
stomach. 

12.  Caretting  the  pylorus,  or  Bemay's  operation* 
— The  operation  consists  in  first  performing  gastrostomy 
and  curetting  or  scraping  away  that  portion  of  the  growth 
which  obstructs  the  pyloric  orifice. 

The  operation  as  succe.-sfully  performed  by  Bernays  was 
thus  carried  out :  After  the  usual  prepaiations,  gastrostomy 
was  performed.  The  stomach  was  first  washed  out  with 
warm  water.  Then  the  finger  was  introduced,  and  a  con- 
siderably quantity  of  the  tumour  removed  by  it.  "  By 
means  of  the  largest  sizes  of  Simon's  sharp  spoons  1  scooped 
out  all  the  soft  masses  until  a  grating  noise  was  produced 
by  the  instruments  against  the  indurated  base  of  the 
tumour.  ...  A  current  of  cold  carbolised  water  was  next 
turned  into  the  stomach  and  was  allowed  to  run  until  the 
fluid  returned  clear."  This  operation  is  only  temporary  in 
its  eflfects,  and  must  be  repeated  if  the  pyloric  orifice  is  to  be 
kept  free.  It  has  received  but  little  recognition  as  treat- 
ment for  malignant  disease. 
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SECTION  I. 

THE    DUODENUM. 
CHAPTER  XXII. 

ANATOMY.       INJURIES  :    RUPTURE  ;    FOREIGN    BODIES. 

Anatomy. — The  duodenum,  so  called  from  its  lengthy 
being  about  equal  to  the  breadth  of  twelve  fingers — that  is, 
from  ten  to  twelve  inches — forms  the  upper  of  the  three 
portions  into  which  the  small  intestine  is  arbitrarily  divided. 
It  is  the  widest  part  of  the  small  bowel,  vaiying  in  diameter 
from  an  inch  and  a  half  to  two  inches,  and  takes  a  course 
which  may  roughly  be  described  as  horseshoe  in  shape,  with 
the  convexity  of  the  curve  to  the  right. 

Commencing  at  the  pylorus,  it  is  directed  slightly  up- 
wards and  bcu^k wards  to  the  right  to  the  neck  of  the  gall 
bladder.  It  measures  about  two  and  a  half  inches  in  length , 
and  constitutes  the  first  or  superior  portion.  Its  relations 
are — in  front  and  above,  the  liver  and  gall  bladder :  behind, 
the  gall  duct  and  the  hepatic  vessels.  It  is  entirely  sur- 
rounded by  peritoneum. 

The  second  or  flescending  portion  extends  from  the  nock 
of  the  gall  bladder  downwards  to  the  body  of  the  third 
lumbar  vertebra  It  is  in  contact  in  front  with  the  trans- 
verse colon  and  meso-colon.  Behind,  it  is  connected  by 
areolar  tissue  with  the  right  kidney  and  the  vertebral 
column.    To  the  left  is  the  head  of  the  pancreas.    Descend- 
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ing  behind  the  left  border  of  the  gut  is  the  common  bile 
duct,  which,  together  with  the  pancreatic  duct,  perforate 
obliquely  the  walls  of  the  bowel  and,  by  a  common  orifice 
into  its  interior,  open  at  a  point  about  four  inches  from 
the  pylorus.  It  is  covered  by  peritoneum  only  on  the 
anterior  surface. 

The  third,  transverse  or  oblique,  portion  extends  to  the 
left,  asc;euding  slightly  from  the  right  side  of  the  body  of 
the  third  lumbar  vertebra  to  the  left  side  of  the  second. 
Here  it  terminates  by  forming  an  abrupt  angle  with  the 
commencement  of  the  jejunum.  In  front  and  passing  over 
the  upper  border  are  the  superior  mesenteric  vessels. 
Behind  are  the  aorta,  inferior  vena  cava,  and  pillars  of  the 
diaphragm. 

The  mesentery  commences  where  the  duodenum  becomes 
continuous  with  the  jejunum.  A  notch,  which  can  be  felt 
in  the  peritoneum,  serves  as  a  guide  to  this  particular  part. 

The  part  of  the  duodenum,  about  an  inch  long,  which 
extends  along  the  side  of  the  left  crus  of  the  diaphragm 
opposite  the  second  lumbar  vertebra  is  sometimes  termed 
the  fourth,  or  second  ascending,  portion.  It  is  firmly  fixed 
to  the  front  of  the  aorta  and  the  crus  of  the  diaphragm  by 
a  strong  fibro-muscular  band,  which  has  been  termed  the 
*^  musculus  suspensorius  duodeni."  By  means  of  this  liga- 
mentous band  the  duodenum  is  held  up  as  by  a  sling,  and 
kept  constantly  in  position  (Treves). 

In  relation  to  the  surface  of  the  body,  the  duodenum 
occupies  the  right  hypochondriac,  right  lumbar,  and  um- 
bilical regions.  On  the  right  side,  a  little  below  the  ninth 
rib,  the  hepatic  flexure  of  the  colon  lies  in  front.  A  point 
about  an  inch  above  the  umbilicus  marks  the  place  at  which 
the  transverse  portion  crosses  the  spinal  column.  Behind, 
the  spine  of  the  second  lumbar  vertebra  is  just  above  the 
duodenum. 

In  its  minute  structure  the  duodenum  resembles  the 
other  parts  of  the  intestine.  Of  the  four  coats — serous, 
muscular,  submucous,  and  mucous — the  first)  as  already 
indicated,  only  surrounds  the  bowel  to  a  limited  extent. 
As  regards  the  mucous  membrane,  valvulsB  conniventes 
begin  to  appear  a  short  distance  from  the  pylorus,  and 
become  very  large  in  size  just  beyond  the  orifice  of  the 
bile  and  pancreatic  ducts.     Villi  are  present  in  abundance 
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throughout.  The  crypts  of  Lieberkiibn  are  also  fuund  in 
its  whole  extent ;  and  Briinner's  glands,  which  are  uni- 
versally present,  are  found  most  abundantly  a  little  way 
from  the  pylorus.  The  solitary  glands  exii^t  throughout, 
but  the  agminated  glands  or  Foyer's  patches  are  only  occa- 
sionally met  with  in  the  lower  part.  The  cells  which  line 
the  surface  of  the  mucous  membrane  are  of  the  columnar 
type. 

The  arteries  supplying  the  part  come  from  the  pancrea- 
tico-duodenalis  superior,  a  branch  of  the  gastro-duodenalis, 
itself  a  brrtnch  of  the  hepatic;  and  from  the  pancreatico- 
duodenalis  inferior,  a  bi-anch  of  the  superior  mesenteric. 
These  two  arteries  form  a  partial  circle  on  its  concave 
border,  coursmg  between  the  duodenum  and  the  pancreas. 
The  further  distribution  of  the  vessels  resembles  that  of 
other  parts  of  the  small  intestine,  and  will,  together  with 
the  lymphatic  and  nerve  supply,  be  described  when  dealing 
with  the  minute  anatomy  of  those  parts. 

Injuries. — The  deep  situation  of  the  duodenum  renders 
it  comparatively  secure  against  injury.  Its  fixed  position, 
however,  renders  it  less  likely  to  escape  than  if,  like  other 
portions  of  the  small  bowel,  it  were  freely  Diovable. 

While  it  may  be  injured  by  bullet  or  shot,  or  by  stabs  or 
sword  thrusts,  such  wounds  are  always  associated  with 
bimilar  injury  to  the  overlying  parts.  The  only  injury 
which,  it  appears,  may  limit  itself  solely  to  the  duodenum, 
is  i-upture  produced  by  a  direct  blow  or  a  squeeze  upon  the 
part. 

Rupture. — It  is  perhaps  doubtful  whether  rupture  of 
the  duodenum  is  of  such  frequent  occurrence  as  alleged  by 
Erich  sen,  who  appears  to  base  his  statement  rather  upon 
the  supposition  that  it  must  be  so  from  the  anatomic;illy 
fixed  position  of  the  part  than  from  actual  experience. 
Most  authors  speak  of  the  accident  as  an  extremely  rare 
one. 

Symptoms. — There  are  no  symptoms  special  to  the 
injury;  such  as  appear  are  variable  and  indistinguishable 
from  those  which  arise  from  rupture  of  the  small  bowel 
elsewhere. 

The  patient  immediately  on  receipt  of  the  injury  com- 
plains of  pain  more  or  less  intense  and  continuous.  Usually 
it  is  felt  in  the  epigastric  region,  but  sometimes  in  other 
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parts.  The  amount  of  shock  wliich  follows  varies.  When 
the  injury  is  produced  by  a  sharp  blow,  the  resulting  shock 
appears  to  be  more  marked  than  when  it  follows  upon  a 
severe  squeeze.  Physical  examination  of  the  abdomen  may 
reveal  but  little.  The  skin  is  usually  intact,  and  manipu- 
lation of  the  belly  may  or  may  not  elicit  tenderness. 

Vomiting  usually  takes  place  at  some  period  after  the 
injury,  and  as  a  rule  the  vomit  does  not  contain  blood.  If 
death  does  not  result  from  the  primary  shock,  the  patient 
generally  rallies  for  a  time,  but  sinks  sooner  or  later  in  a 
condition  of  collapse. 

The  symptoms  which  develop  later  are  those  referable  to 
general  peritonitis. 

As  i*egards  the  seat  and  nature  of  the  rupture,  the  most 
frequently  injured  part  is  that  which  crosses  the  spine,  and 
where  therefore  it  is  most  fixed  ;  and  the  lesion,  which  is 
usually  on  the  anterior  surface,  varies  from  what  may  be  a 
comparatively  small  perforation  to  a  complete  severance  of 
the  entire  circumference. 

Treatment* — While  all  the  ordinary  measures  are  being 
adopted  to  secure  rest  and  relief  of  pain  and  shock,  the 
chief  consideration  centres  upon  the  question  of  operative 
interference.  Whatever  arguments  are  used  for  or  against 
an  exploratory  operation  in  cases  of  rupture  in  other  parts 
of  the  bowel  must  apply  here,  for  the  very  reason  that  it  is 
usually  impossible  to  diagnose  rupture  of  the  duodenum 
from  rupture  elsewhere.  Hence,  as  no  question  can  be 
raised  as  to  the  advantage  of  opening  the  abdomen  in  cases 
of  rupture,  for  instance,  of  the  jejunum,  none  can  be 
entertained  with  regard  to  a  like  injury  to  the  duodenum. 
If  it  should  ever  prove  possible  to  diagnose  with  any 
degree  of  certainty  such  a  lesion  as  here  discussed,  there 
might  be  some  reason  for  considering  the  arguments  which 
Hutchinson  brings  forward  for  conservative  measures,  in 
the  paper  which  he  wrote  in  connection  with  his  own  case. 
It  is  quite  possible  to  conceive  that  with  an  organ  so  deeply 
situated,  so  fixed,  and  so  well  covered  by  the  close  apposition 
of  other  parts,  healing  might  take  place  and  a  good  result 
accrue,  where  operative  interference  would  prove  harmful. 
It  is  quite  reasonable  to  suppose  that  such  good  results 
have  happened  ;  it  is,  however,  quite  impossible  of  course 
to  know.     The  only  question  therefore  which  can  be  raised 
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concerns  the  pi'oper  time  when  to  operate.  To  attempt 
any  grave  measure  when  the  patient  is  in  a  collapsed  con- 
dition is  likely  to  prove  as  useless  as  to  operate  when 
peritonitis  has  well  set  in.  The  proper  time  therefore  is 
after  the  primary  8hock  has  passed  away ;  this  will  usually 
be  in  the  course  of  a  few  hours. 

In  most,  if  not  all,  cases  the  diagnosis  will  be  purely 
conjectural ;  conjecture,  however,  will  give  place  almost  to 
certainty  if  the  surgeon,  on  opening  the  abdomen,  finds  by 
the  presence  of  gas  and  possibly  extravasated  material  the 
evidence  of  rupture,  yet  can  detect  no  lesion  in  any  part  of 
the  stomach,  jejunum,  ileum,  or  large  intestine.  A  careful 
examination  of  the  duodenum  will  then  probably  reveal  the 
lesion. 

Por  details  concerning  the  treatment  of  the  rupture,  the 
reader  must  refer  to  the  discussion  of  the  subject  in  connec- 
tion with  similar  lenions  of  the  jejunum  and  ileum  ;  suffice 
it  to  say  here  briefly,  that  an  attempt  should  be  made  tc 
close  the  severed  parts  by  suture.  Not  the  least  important 
of  all  treatment  is  the  efficient  washing  out  of  the  peri- 
toneal caivity.  This  part  of  the  treatment  itself  might,  in 
the  case  of  a  small  lesion,  prove  sufficient.  The  sole  after 
danger  is  peritonitis,  and  the  sole  prevention  is  early 
operation,  and  thorough  cleansing  of  the  peritoneal  cavity. 

Foreign  bodies.  —  The  lodgment  of  foreign  bodies 
within  the  duodenum  is  of  such  rare'  occurrence  that  little 
more  than  a  passing  notice  is  necessary.  The  large  calibre 
of  this  portion  of  the  small  intestine  enables  most  foreign 
bodies  which  are  able  to  pass  the  pylorus  to  find  their  way 
lower  down  before  becoming  impacted. 


CHAPTER   XXIII. 

DISEASE.     SIMPLE  OR  CHRONIC  ULCER.    ACUTE  ULCERATION. 

"In  no  part  of  the  alimentary  canal  are  the  diseasews  to 
which  it  is  liable  so  obscure  in  their  origin  and  diagnosis  as 
in  the  duodenum."    These  words,  written  more  than  fifty 
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years  ago  by  CuiiiDg,  Btill  remain  applicable  at  the  present 
day.  It  is  almost  as  difficult  now  as  it  appears  to  have 
been  then  to  distinguish  diseases  of  this  part  of  the  bowel 
from  like  affections  occurring  elsewhere  in  the  immediate 
neighbourhood. 

The  diseases  here  selected  for  treatment  are  only  such  as 
are  of  interest  to  the  surgeon. 

Simple  or  chronic  ulcer.  —This  form  of  ulcer 
resembles  in  every  respect  the  simple  chronic  ulcer  of  the 
stomach.  Not  only  in  its  pathology,  but  in  the  symptoms  to 
which  it  gives  rise  and  in  the  course  which  it  pursues,  it 
shows  a  marked  resemblance  to  that  ulcer.  Its  one  com- 
paratively minor  feature  of  difference  lies  in  the  fact  that 
it  is  more  frequently  met  with  in  males  than  in  females. 

The  commonest  age  for  the  appearance  of  the  ulcer  is 
between  30  and  40  years.  Instances,  howevei*,  occur  of  its 
appearance  both  at  very  early  and  comparatively  late 
periods  of  life. 

With  but  few  exceptions  the  ulcer  is  found  within  one  or 
two  inches  fi*om  the  pylorus ;  and  it  more  frequently 
occupies  the  anterior  than  the  posterior  wall,  but  is  some- 
times found  at  the  inferior  border. 

In  most  cases  it  is  usual  to  find  a  single  ulcer,  but  two  or 
more  are  sometimes  present,  and  now  and  again  an  ulcer  is 
found  in  conjunction  with  a  similar  one  in  the  stomach. 

Symptoms. — Although  extremely  variable,  the  symp- 
toms may  sometimes  be  sufficiently  distinctive  to  warrant  a 
positive  diagnosis  being  made.  Between  the  two  extremes 
of  no  symptoms  and  pronounced  symptoms  there  are  all 
shades  of  severity.  As  in  gastric  ulcer,  but  more  frequently 
than  in  that  condition,  the  patient  may  be  in  perfect  health 
until  suddenly  struck  down  with  symptoms  which  may 
prove  fatal  in  a  few  hours. 

In  an  exhaustive  paper  on  the  differential  diagnosis 
between  gastric  ulcer  and  duodenal  ulcer,*  Bucquoy  attaches 
most  importance  to  the  following  symptoms  as  distinctive 
of  the  latter :  (1)  Copious  and  sudden  haemorrhage  by  the 
bowel ;  (2)  the  position  of  the  pain,  at  a  zone  corresponding 
to  the  inferior  border  of  the  liver  and  between  the  border 
of    the    false    ribs    and   the   iliac   crest;    (3)   to  certain 

*  Archives  Gaurales  de  Mcdecinc^  1887,  vol.  i.  pp.  398,  526,  691. 
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digestive  troubles,  of  which  the  most  important  are  acute 
attacks  of  colic,  occurring  three  or  four  hours  after  the 
ingestion  of  food. 

That  duodenal  ulcer  may  be  present  and  yet  the  symptoms 
manifested  none  such  as  depicted  here,  is  sufficiently 
attested  by  numerous  published  cases.  The  severity  of  the 
pain  and  its  period  of  appearance  is  very  variable.  In 
some  instances  it  is  very  acute,  doubling  up  the  patient 
while  it  lasts.  While  it  is  said  to  appear  usually  from  two 
to  foui'  hours  after  a  meal,  it  sometimes  occurs  within  half 
an  hour. 

Hsemorrhage,  when  present  to  any  extent,  is  almost 
always  manifested  by  a  copious  discharge  of  blood  per 
rectum  :  in  some  cases  it  is  accompanied  with  hsematemesis, 
and,  when  so  associated,  more  frequently  than  not  leads  to 
a  mistaken  diagnosis  of  gastric  ulcer. 

In  weighing  the  relative  diagnostic  significance  of 
hsemorrhage  by  the  bowel  and  haemorrhage  by  the  mouth, 
bleeding  from  a  gastric  ulcer  is  likely  to  be  more  abundant 
by  the  latter  than  per  rectum^  while  in  duodenal  ulcer  the 
conveiise  will  probably  be  the  case.  In  the  case  of  recurrent 
small  hsemoirhages  from  a  duodenal  ulcer,  the  blood  passed 
per  rectum  will  be  tarry  ;  while  in  similar  bleedings  from  the 
btomach,  the  blood  passed  will  be  more  altered  in  character, 
due  to  the  action  of  the  gastric  juice. 

It  may  be  incidentally  pointed  out,  in  speaking  of 
melsena,  that  copious  haemorrhage,  even  to  the  extent  of 
proving  fatal,  may  take  place  from  the  bowel  as  the  result 
of  causes  other  than  ulceration  connected  either  with  the 
stomach  or  the  duodenum.  See  *'  Malignant  Disease  of  the 
Colon  and  Rectum.*' 

Prognosis. — There  is  every  reason  to  believe  that,  like 
gastric  ulcers,  these  duodenal  ulcers  undergo  cicatrisation. 
The  obscurity  and  difficulty  which  attend  their  diagnosis 
naturally  render  it  impossible  to  j^ay  what  proportion  of 
cases  recover.  Bucquoy  claims  to  have  had  four  recoveries 
out  of  five  cases. 

The  interest  of  these  cases  to  the  surgeon  centres  rather 
in  the  complications  which  arisse  in  the  progress  of  the 
disease  than  in  the  simple  uncomplicated  di^^ease  itself. 
The  question  of  the  excision  of  a  simple  duodenal  ulcer 
has  not  yet  entered  into  the  practical  domain  of  surgery, 
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as  it  has  done  in  the  somewhat  analogous  case  of  gastric 
ulcer,  although  there  is  no  reason  why  it  should  not.  Up 
to  the  present  the  surgeon  has  mostly  to  deal  with  the  results 
of  ulceration,  either  in  the  way  of  perforation,  or  in  its 
later  after  effects,  stricture. 

The  occurrence  of  haemorrhage  generally  lends  a  some- 
what serious  aspect  to  a  case,  and  the  more  so  the  larger 
the  quantity  of  the  blood  lost  at  any  particular  time. 
Not  a  few  cases  are  recorded  where  death  has  suddenly 
resulted  from  excessive  hsemorrhage.  In  this  particular 
class  of  cases  the  ulcer  is  always  situated  on  the  concave 
aspect  of  the  bowel,  adherent  to  the  pancreas  and  having 
in  its  floor  a  perforation  involving  the  gastro-duodenal 
artery  or  one  of  its  branches. 

Perforation  of  the  ulcer  into  the  general  peritoneal  cavity 
is,  with  the  exception  of  severe  and  fatal  haemorrhage,  the 
most  serious  complication.  The  ulcer  in  these  cases  is 
usually  situated  on  the  anterior  part  of  the  first  portion  of 
the  duodenum,  close  to  the  pylorus,  and  therefore  at  a  place 
where  communication  is  at  once  established  with  the  general 
peritoneal  cavity 

This  complication  may  arise  as  the  first  symptom  of  the 
disease.  The  patient  may  be  enjoying  perfect  health  when 
he  is  suddenly  struck  down  with  all  the  symptoms  of  acute 
perforative  peritonitis.  As  in  the  case  of  gastric  ulcer, 
perforation  may  take  place  at  any  time,  but  in  some  instances 
it  is  definitely  connected  with  the  distension  of  the  viscus. 
So  far  as  is  known,  every  case  of  unoperated-upon  perfora- 
tion into  the  general  peritoneal  cavity  has  proved  fatal 
sooner  or  later.  Death  may  take  place  in  a  few  hours  or  be 
delayed  for  a  few  days. 

Rarer  complications  are  such  as  result  from  the  cicatrisa- 
tion of  the  ulcer.  Inflammatory  thickening  around  the 
ulcer  has  given  rise  to  oblitei-ation  of  the  common  bile 
duct  and  cystic  duct,  resulting  in  death  from  exhaustion. 
It  is  possible  also  for  the  hepatic  and  pancreatic  ducts,  the 
portal  vein  and  hepatic  artery  to  be  obstructed.  Cicatrisa- 
tion of  ulcers  near  the  pylorus  will  give  rise  to  symptoms 
similar  to  those  due  to  obstruction  at  the  pyloric  orifice. 
A  still  rarer  complication  is  the  formation  of  a  fistula. 

Treatment. — In  cases  of  simple  uncomplicated  ulcer 
the  treatment  resolves  itself  into  one  of  careful  feeding. 


Fig.  33.— Pfuforating  L'l.i  vk  of  Diiiukmv.  — The  uIlit  is  5iliiaied 
aboui  one  inch  beyond  the  pyEoius.  h  is  round  111  stiagx:,  nnd  one-ihird 
o(  ao  inch  in  diameirr.  Tlie  biiso  is  formed  of  eoinuciivu  iiasue.  I\  had 
no[  caus<d  sympioms  during  liff.  The  palicni  died  of  heart  disease. 
(ir,/..l/.,  a/at.) 
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The  diet  is  limited  mobtly  to  milk,  and  the  patient  is  kept> 
at  rest  in  bed.  In  cases  of  hsemoirhage,  ergotin  should  b& 
administered  either  by  mouth  or  by  hypodermic  injection. 
The  question  of  transfusion  by  normal  saline  solution 
should  be  entertained^  and  the  remarks  upon  this  method 
of  treatment  in  connection  with  haemorrhage  from  gastric 
ulcer  will  be  equally  applicable  here.     (See  page  135.) 

Tlie  chief  interest  to  the  surgeon,  however,  concerns 
the  treatment  of  those  cases  where  perforation  has 
taken  place.  It  is  only  within  comparatively  recent  years 
that  operative  interference  has  been  considered.  The 
success  which  has  attended  the  surgical  treatment  of 
perforation  in  cases  of  gastric  ulcer  is,  from  the  perfect 
similarity  of  the  two  diseases,  a  sufficient  encouragement 
to  hope  for  like  good  results  in  this  condition  ;  and,  if 
further  encouragement  were  required,  a  case  has  already 
been  recorded  where  Dean  succeeded  in  excising  the  ulcer 
and  curing  the  patient. 

It  is  needless  t^)  give  here  in  detail  a  line  of  treatment 
which  in  all  respects  resembles  that  already  fully  described 
in  cases  of  perforation  of  gastric  ulcer.  The  two  main 
points  to  which  the  surgeon  must  direct  his  attention  are 
the  ulcer  and  the  peritoneal  extravasation.  The  ideal 
treatment  of  the  former  will  be  its  removal  and  the  closure 
of  the  orifice.  Cases  will  occur  where  no  such  complete 
removal  is  possible.  The  surgeon  will  then  have  to  consider 
whether  he  should  attempt  to  close  the  orifice  by  the 
passage  of  a  series  of  Lembert  sutures  outside  the  area  of 
the  ulcer,  approximating  the  serous  surfaces,  and  at  the 
same  time  folding  in  the  ulcer,  ns  under  similar  circum- 
stances of  gastric  ulcer;  or  whether  he  mu.«'t  be  satisfied 
with  thoroughly  washing  out  the  region  around  the  ulcer, 
draining,  and  stuliing  the  part  with  iodoform  gauze  to 
prevent  further  extiavasation. 

With  regard  to  the  peritoneal  cavity,  it  should  be  f i  eely 
washed  out  with  warm  normal  saline  solution.  The  treat- 
ment will,  however,  be  the  same  in  all  respects  to  that 
discussed  under  Perforated  Gastric  Ulcer ;  reference  for  full 
particulars  may,  therefore,  be  made  to  that  section.  (See 
page  140.) 

It  may  be  remarked  here  with  regard  to  the  incision 
through  the  parietes,  that  if  the  oi)eiation  is  performed 
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detiberatelj  to  deal  with  the  duodenum,  the  incision  should 
be  in  the  median  line  above  the  umbilicus. 

The  treatment  of  stricture  as  the  result  of  a  healed  ulcer 
will  be  dealt  with  when  discussing  the  subject  of  stricture 
itself. 

The  after  treatment  of  cases  of  operation  for  perforative 
peritonitis  is  the  same  as  in  perforation  of  a  gastric  ulcer. 
(See  p.  140.) 

A.cute  ulceration. — In  contradistinction  to  the  slowly 
formed  ulcer  just  described,  there  is  a  class  of  cases  where 
the  process  is  a  comparatively  rapid  one.  The  patients  in 
whom  this  form  of  ulceration  is  found  have  usually  been 
the  subjects  of  severe  burns,  involving,  as  a  rule,  a  con- 
siderable part  of  the  surface  of  the  body.  Occasionally, 
though  rarely,  it  has  happened  in  other  affections,  as,  for 
instance,  in  septicsemia.  Ever  since  Curling's  memorable 
paper,  a  lingering  interest  has  always  attached  to  the 
subject.  Modem  experience  contrasts  strangely  with  what 
seems  to  have  occurred  in  Curling's  time.  This  surgeon 
was  able  to  collect  no  fewer  than  ten  cases,  which  came 
under  his  observation  within  a  comparatively  few  years; 
while  at  the  pre^nt  day  there  are  not  a  few  surgeons 
of  large  experience  in  hospital  practice  who  have  never  met 
with  a  single  instance.  However,  cases  do  crop  up  occa- 
sionally, sufficient  to  make  it  certain  that  there  does  appear 
something  of  the  nature  of  true  cause  and  effect. 

Various  theories  have  been  promulgated  as  to  the  reason 
of  this  ulceration.  Curling's  original  suggestion  was  that 
the  extensive  destruction  of  the  skin  led  to  an  extra  activity 
of  Briinner's  glands.  The  sweat-glands  of  the  skin  being 
destroyed  over  a  large  area,  an  increased  activity  takes 
place  in  the  analogous  Briinner's  glands,  and  these  latter 
being  situated  in  that  part  of  the  duodenum  which  is  most 
prone  to  inflammation — that  is,  the  first  part — ulceration 
rapidly  ensues. 

The  most  recent  contribution  to  the  pathology  of  the 
condition  is  by  Hunter,*  who  attributes  the  ulceration  to 
the  absorption  of  septic  poisons  which,  being  excreted  by 
the  bile,  have  an  irritative  effect  upon  the  mucous 
membrane,  and  so  give  rise  to  acute  congestion  and 
ulceration. 

*  Trans.  Path.  Soc.  Lond.  1890,  vol.  xli.  p.  105. 
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These  ulcers  usually  occur  in  the  same  part  of  the  bowel  as 
those  of  the  more  simple  or  chronic  type.  They  possess  no 
very  marked  characteristics;  they  are  usually  single,  although 
in  some  instances  two,  three,  oy  more  are  met  with.  The 
mucous  membrane  of  the  bowel  may  be  congested  and 
inflamed,  although  the  immediate  surrounding  of  the  ulcer 
is  sometimes  free  from  inflammation.  Their  shape  and  size 
vary,  sometimes  round  or  oval,  at  other  times  quite  irre- 
gular in  outline.  The  margins  of  the  ulcer  are  frequently 
sharply  cut  and  undermined.  They  may  cicatrise  com- 
pletely, or  progress  till  perforation  takes  place,  and  then 
communicate  either  with  an  artery  or  with  the  general 
peritoneal  cavity. 

The  lesion,  if  it  is  to  lead  to  a  fatal  result,  usually  doea 
so,  according  to  Curling,  some  time  between  the  seventh 
and  the  seventeenth  days.  The  shortest  period  in  a  series 
of  cases  collected  by  Holmes  was  four  days,  while  the  longest 
was  twenty-five. 

Children  appear  to  afford  the  majority  of  fatal  cases; 
instances,  however,  of  death  occurring  late  in  life  are 
recorded. 

There  appears  to  be  no  definite  relation  between  the 
region  of  the  body  burnt  and  the  appearance  of  ulceration  ; 
although  in  the  majority  of  instances  either  the  abdomen 
or  the  chest  has  been  involved. 

Ssrmptoms. — In  nearly  all  the  recorded  cases  there  have 
been  no  symptoms  to  indicate  the  lesion  in  the  bowel,  until 
the  occurrence  of  a  severe  haemorrhage  or  of  a  fatal  perfora- 
tion. It  is  possible,  as  Curhng  suggests,  that  any  symptoms 
which  might  otherwise  manifest  themselves  are  masked  by 
or  attributed  to  the  more  gross  lesion  on  the  surface  of  the 
body,  or  other  general  disturbances.  A  sense  of ' discomfort 
amounting  to  pain  might  be  expected  to  show  itself  in  or  to 
the  right  of  the  epigastric  region,  with  some  tenderness  on 
palpation  of  the  part.  There  may  be  some  derangement  in 
gastric  digestion.  Diarrhoea  and  vomiting  may  be  present, 
although  these  may  owe  their  appearance  to  other  causes. 
The  presence  of  blood  in  the  vomit  or  stools  will  necessarily 
suggest  the  probable  existence  of  ulceration ;  while  the 
sudden  onset  of  acute  abdominal  pain,  with  other  symptoms 
of  collapse,  will  leave  little  doubt  that  an  ulcer  has  perforated 
into  tlie  abdominal  cavity. 
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I — It  is  hardly  possible  to  speak  of  the  treat- 
ment of  a  disease  the  very  preseoce  of  which  it  is  frequently 
so  difficult,  if  not  impossible,  to  determine.  When,  how- 
ever, there  is  reason  to  suspect  the  existence  of  ulceration, 
the  diet  should  for  some  time  be  limited  to  milk  and  other 
mild  fluid  nourishment.  Best  will  hardly  need  to  be 
enforced,  for  the  patient  will  probably  be  incapacitated 
from  exercising  any  movement,  by  reason  of  the  surface 
condition  of  the  body.  Where  possible,  Curling  suggests 
the  application  of  leeches  over  the  duodenum ;  and  to  allay 
pain,  the  administration  at  intervals  of  a  few  grains  of  grey 
powder  combined  with  opium.  The  appearance  of  haemor- 
rhage will  need  to  be  combated  by  the  usual  haemostatics  : 
the  administration  of  ergotin  by  the  mouth  or  by  sub- 
cutaneous injection. 

When  symptoms  of  perforation  manifest  themselves,  the 
usual  means  now  adopted  for  this  complication  arising  from 
other  conditions  should  be  practised.  The  treatment  does 
not  appear  to  have  been  tried  ;  but  as  the  natural  course  of 
the  complication  is  inevitably  a  fatal  one,  to  open  the 
abdomen,  search  for  the  perforation,  and  treat  it  and  the 
general  peritonitis  can  add  no  additional  danger,  but  on  the 
contrary  may  hold  out  some  hope  of  a  cure. 


CHAPTER  XXIV^. 

TUMOURS  :      INNOCENT      AND      MALIGNANT.  STRICTURE. 

CONGENITAL  STENOSIS  AND  OBLITERATION.  PER- 
FORATION FROM  EXTERNAL  CAUSES.  DIVERTI- 
CULUM. 

Tunours. — Of  the  two  great  classes  of  tumours,  innocent 
and  malignant,  the  latter  is  the  one  more  commonly  met 
with.     Both,  however,  are  extremely  rare. 

Innocent  growths. — A  case  of  fibro-myxoma  of  the 
duodenum  is  reported  by   Foxwell.*     A  woman  aged  28 

*  Lancet,  1889,  vol  i.  p.  1239. 
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years  suffered  from  symptoms  akin  to  those  of  pyloric 
stenosis.  After  death  a  tumour  about  three  times  the  size 
of  a  chestnut  was  found  at  the  junction  of  the  second  and 
third  parts.  Polypi  have  also  been  met  with  springing 
from  some  part  of  the  bowel  wall. 

Malignant  tmnonm. — Primary  malignant  disease  of 
the  duodenum  is,  according  to  some  statistics  collected  by 
Whittier,  only  met  with  in  one  per  cent,  of  all  the  cases 
where  some  part  of  the  small  intestine  is  involved.  It  may 
exist  in  the  form  of  carcinoma  or  sarcoma.  In  the  former 
case  the  disease  originates  most  frequently  about  the  orifice 
of  the  bile  duct.  As  it  progresses  ulceration  takes  place, 
and  obstruction  may  be  caused  either  in  the  bowel  or  in  the 
bile  duct. 

The  form  of  carcinoma  is  most  frequently  of  the  cylinder- 
celled  variety. 

When  sarcoma  attacks  the  duodenum,  it  as  a  rule  travels 
round  the  bowel,  so  forming  a  mass  which  to  some  extent 
maintains  the  shape  of  the  part,  but  through  encroach- 
ment upon  the  interior  soon  lessens  its  calibre.  The 
cells  of  which  the  growth  is  composed  are  usually  small 
and  round,  and,  from  the  occasional  admixture  of  some 
few  delicate  fibrils,  assume  the  character  of  a  lympho- 
sarcoma. In  some  instances  it  appears  as  if  the  tumour 
arose  in  the  submucous  tissue,  while  in  others  its  origin 
seems  more  likely  to  be  from  the  neighbouring  lymphatic 
glands. 

Tumours  having  their  origin  elsewhere  and  only  second- 
arily involving  the  duodenum,  must  be  distinguished  from 
primary  affections  of  the  part.  Clinically,  however,  such 
distinction  may  not  be  possible,  the  secondary  implication  of 
the  bowel  being  the  primary  cause  of  the  most  prominent 
symptoms.  Tumour  therefore  arising  in  connection  with 
the  head  of  the  pancreas  will  soon  seriously  implicate  the 
bowel. 

Sjrmptomft. — It  is  not  possible  as  a  rule  to  indicate  any 
symptoms  which  specifically  indicate  that  they  owe  their 
origin  to  primary  disease  of  the  duodenum.  The  various 
symptoms  which  do  show  themselves  are  frequently  as 
attributable  to  disease  connected  with  the  stomach,  jejunum, 
or  neighbouring  parts. 

The  inevitable  result  of  a  growth,  either  carcinomatous  or 
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sarcomatous,  is  to  produce  a  gradual  diminution  in  the 
calibre  of  the  bowel.  Sjmptoms  of  obstruction,  however, 
may  not  show  themselves  until  a  comparatively  late  stage  of 
the  disease,  the  reason  of  this  being  that  the  material  which 
passes  through  the  strictured  portion  is  naturally  of  a  some- 
what fluid  consistency.  As  soon,  however,  as  obstructive 
influences  come  into  play,  various  symptoms  arise.  Dilata- 
tion of  the  stomach  follows,  and  this  may  be  accompanied 
by  a  corresponding  dilatation  of  the  part  of  the  duodenum 
above  the  obstruction.  In  one  of  Whittier's  collected  cases 
this  dilatation  had  taken  place  to  such  an  extent  that  there 
was  no  essential  difference  in  size  betw^een  the  stomach  and 
the  first  six  or  eight  inches  of  the  duodenum.  A  further 
result  of  increasing  obstruction  will  be  various  gastric  disturb- 
ances accompanied  with  vomiting.  The  gradually  diminish > 
ing  passage  of  material  through  the  obstructed  part  will  soon 
give  rise  to  emaciation,  and  the  patient  will  sufler  from 
flatulence  and  colicky  pains.  External  manipulation  may 
indicate  the  presence  of  a  tumour  in  the  epigastric  or  right 
hypochondriac  region. 

in  diseases  which  attack  the  region  of  the  biliary  orifice — 
that  is,  the  second  or  descending  part  of  the  duodenum — 
obstruction  to  the  outflow  of  bile  may  take  place,  with  the 
result  that  jaundice,  distension  of  the  gall  bladder,  and  other 
symptoms  dependent  thereon  will  become  manifest.  Ulcera- 
tion may  cause  hsemorrhage,  which  will  show  itself  either 
in  the  vomit  or  in  the  stools.  Should  the  ulceration  open 
up  one  of  the  pancreatico-duodenal  arteries,  a  fatal 
result  would  ensue.  Other  causes  of  death  are  perfora- 
tion and  general  peritonitis,  acute  intestinal  obstruction, 
and  gradual  exhaustion,  the  last  being  the  most  frequent 
cause. 

Treatment. — As  purely  palliative  measures,  much  relief 
will  be  obtained  by  the  use  of  suitable  food,  and  by  periodi- 
cally washing  out  the  stomach.  Radical  measures  can  be 
less  entertained  than  in  other  portions  of  the  gastro- 
intestinal canal ;  only  in  the  most  exceptional  instances  of 
disease  located  near  the  pylorus  is  it  possible  to  consider  the 
question  of  extirpation.  The  deep  situation  and,  above  all, 
the  intimate  connections  of  the  second  and  third  parts  of 
the  duodenum  with  the  pancreas,  the  blood  vessels,  and  the 
hepatic  ducts,  render  any  such  operation  almost  impractic- 
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able.  It  is,  however,  not  unreasonable  to  assume  that 
temporary  relief  would  be  afforded  by  the  performance  of 
gastro-enterostoniy.  The  diversion  of  the  food  from  the 
stomach  to  the  jejunum  should  afford  equal,  if  not  greater, 
relief  than  in  the  case  of  pyloric  stenosis  for  which  the 
operation  is  usually  performed. 

Stricture. — Independently  of  the  narrowing  of  the  canal 
from  tumour  within  or  from  the  pressure  of  tumours  with- 
out, there  are  some  cases  where  true  cicatricial  stenosis 
occults.  The  comparatively  large  diameter  of  the  canal,  the 
fluid  nature  of  the  material  which  passes  through  it,  together 
with  the  improbability  that  chronic  ulceration  ever  extends 
sufficiently  far  even  to  produce  serious  narrowing,  all  tend 
to  render  obstruction  from  this  cause  of  infrequent  occur- 
rence. In  all  cases  cicatricial  stenosis  owes  its  origin  to 
previous  ulceration ;  either  the  result  of  gall  stones  or  of 
those  causes,  whatever  they  may  be,  which  give  rise  to  the 
simple  or  chronic  ulcer. 

Ssrmptoms* — The  symptoms  in  the  main  are  those  of 
obstruction,  but  their  character  differs  according  to  whether 
the  stricture  is  above  or  below  the  orifice  of  the  bile  duct. 
Where  the  stricture  is  close  to  the  pylorus,  it  is  not  possible 
to  differentiate  between  this  condition  and  that  of  pyloric 
stenosis.     As  the  seat  of  obstruction,  however,  recedes  from 
the  pylorus,  the  character  of  the  symptoms  changes  some- 
what.    Thus  it  has  been  found  that  after  the  stomach  has 
been  washed   out   and   emptied,  the  patient  would  again 
vomit  large  quantities  of  material  some  few  hours  after- 
wards.    The  reason  of  this  appears  to  be  that  a  quantity  of 
material  lodges  in  the  duodenum  at  the  time  of  washing  out 
the  stomach,  but  later  it  is  returned  and  ejected.     Some 
importance  may  also  be  attached  to  the  variability  whicli 
exists  in  the  digestive  powers  of  the  gastric  juice  and  in  the 
proportion  of  free  hydrochloric  acid  present.     At  one  time 
the  gastric  secretion  may  contain  free  hydrochloric  acid  and 
possess  active  digestive  properties,  while   at  another   the 
reverse  will  be  the  case.     The  explanation  of  this  appears 
to  be  in  the  occasional  regurgitation  of  the  alkaline  juice  of 
the  duodenum  into  the  stomach,  and  so  a  neutralising  of  the 
acid  and  an  interference  with  the  normal  digestive  properties 
of  the  secretion.     In  stricture  situated  below  the  orifice  of 
the  bile  duct  there  will  be  a  regurgitation  of  bile  into  the 


CONGENITAL  STENOSIS.  211 

stomach,  with  interference  with  digestion,  and  the  presence 
of  bile  in  the  vomit. 

Treatment. — It  is  hardly  possible  to  do  more  than 
suggest  a  line  of  treatment  in  a  class  of  cases  so  rarely  met 
with  and  still  more  rarely  treated.  Either  duodenoplasty 
may  be  performed  or  gastro-enterostomy. 

Congenital  stenosis  and  obliteration. — Cases  now 
and  then  crop  up  where  a  child  lives  for  three  or  four  days 
after  birth,  and  then  dies  with  symptoms  of  obstruction. 
At  the  post-mortem,  failing  the  evidence  of  a  stoppage 
elsewhere,  either  stricture  or  a  complete  obliteration  is 
found  in  some  part  of  the  duodenum.  Judging  from  the 
very  few  cases  recorded,  the  condition  must  be  a  rare  one, 
and  when  it  is  met  with  the  symptoms  are  not  such  as  to 
point  to  the  duodenum  as  the  part  where  the  obstruction  is 
seated. 

The  child  at  birth  may  present  all  the  appearances  of 
good  health,  but  on  the  second  or  third  day  it  begins  to 
refuse  the  breast  and  vomits,  bringing  up  at  first,  it  may 
be,  a  little  mucus  with  the  contents  of  the  stomach,  but 
later  this  is  mingled  with  bile  if  the  obstruction  be  below 
the  orifice  of  enti-ance  of  the  duct.  In  one  case  it  had  the 
appearance  of  meconium,  and  in  two  some  blood  was  present. 
Meconium  may  pass  per  rectmn.  The  situation  of  the  con- 
striction or  obliteration  appears  more  frequently  in  the 
upper  part  of  the  bowel.  In  one  recorded  instance  a  com- 
plete diaphragm  existed  just  above  the  entrance  of  the 
common  bile  duct. 

The  primary  cause  of  these  conditions  can  only  be  con- 
jectural, but  it  is  probable  that  those  cases  in  which  a  certain 
part  of  the  bowel  appears  absent,  and  the  ends  terminate  in 
cul-de-sacs,  owe  their  origin  to  some  defect  in  development ; 
while  in  those  in  which  there  is  stenosis,  it  is  probable  that 
the  constriction  owes  its  origin  to  the  cicatrisation  of  a 
simple  or  chronic  ulcer,  since  such  ulceration — as  has  been 
already  pointed  out — is  occasionally  found  in  the  new-born 
child. 

Diagnosis. — The  cases  have  been  too  few  to  form  a 
basis  for  any  diagnostic  purposes.  Only  an  approximate 
diagnosis  can  be  arrived  at,  and  tjiat  mostly  by  exclusion. 
With  symptoms  of  obstruction,  the  surgeon  should  first 
examine  the  rectum,  digitally  and  by  means  of  a  gum-elastic 


212  THE  DUODENUM. 

catheter ;  if  these  fail  to  find  any  obstruction,  fluid  mny  be 
injected  and  note  taken  of  the  amount  introduced  before  its 
return.  The  passage  of  meconium  in  any  quantity  will 
probably  indicate  obstruction  high  up.  When  evacuations 
per  rectum  take  place,  sweet  oil  may  be  given  by  the  mouth, 
and  the  motions  carefully  examined  for  its  presence. 
Emerson  tried  this  means ;  oil  was  administered  twice,  but 
nothing  appeared  in  the  evacuations.  The  character  of  the 
vomit  should  be  carefully  noted ;  continuous  ejections  with- 
out evidence  of  bile  or  meconium  will  possibly  prove  one  of 
the  best  signs  that  the  obstruction  is  situated  in  the  upper 
part  of  the  duodenum. 

Treatment. — The  continuance  of  the  symptoms,  with 
the  inability  to  arrive  at  a  diagnosis,  will  probably  tempt 
the  surgeon  to  perform  an  exploratory  laparotomy.  Not 
much  harm  can  come  of  it,  nor  much  good  either,  except 
that  the  surgeon  and  the  friends  may  have  the  satisfaction 
of  knowing  that  life  under  no  circumstances  could  be 
maintained. 

Perforation  of  the  dnodennm  from  external 
canses. — The  duodenum,  like  the  stomach  and  other 
parts  of  the  intestine,  may  be  perforated  by  inflammatory 
mischief  arising  in  its  immediate  neighbourhood. 

Diverticnlnm. — Rare  instances  of  this  condition  have 
been  recorded.  Comparatively  recently  Lewis  S.  Pilcher* 
has  drawn  attention  to  the  subject  in  a  case  that  came 
under  his  own  observation.  The  pouch  was  on  the  point  of 
rupturing  at  the  time  of  operation. 

*  Annals  of  Surgery,  1894,  ^'o^'  xx.  p.  63. 


OPERATIONS.  213 


CHAPTER  XXV. 

OPERATIONS. 


DUODENOSTOMY. 
DUODENECTOMY. 


DUODENOTOMY. 
DUODENOPLASTY. 


Ih&odenostomy.  — The  operation  of  establishing  a  per- 
manent fistula  with  the  duodenum  in  cases  of  obstruction  at 
the  pylorus,  or  of  extensive  disease  in  the  stomach,  has  only 
been  performed  some  few  times.  Theoretically  the  opening 
would  appear  to  be  at  the  best  position  for  feeding  the 
patient,  but  practically  the  operation  proves  much  less  easy 
of  execution  than  jejunostomy  or  gastro-enterostomy,  when 
either  of  the  latter  can  be  adopted  as  a  substitute.  The 
operation  has  found  but  little  favour  with  surgeons,  and, 
while  fatal  in  the  few  instances  in  which  it  has  been 
practised,  it  can  hardly  be  considered  to  have  received  a 
fair  trial. 

Operation. — The  abdomen  is  opened  by  an  incision  in  the 
middle  line  above  the  umbilicus.  The  pylorus  is  felt  for, 
and  the  duodenum  identified.  The  latter  is  then  brought 
up  to  the  wound  and  secured  there  by  a  circle  of  silk 
stitches,  which  pass  through  the  entire  thickness  of  the 
abdominal  parietes,  but  only  through  the  serous  and  part 
of  the  muscular  coats  of  the  bowel.  When  the  stitches  are 
tied,  the  visceral  and  parietal  serous  surfaces  should  be 
perfectly  coapted.  A  stitch  or  two  is  placed  at  each  ex- 
tremitv  of  the  abdominal  wound,  so  as  to  close  it  to  the 
required  extent.  In  the  course  of  a  few  days  the  operation 
is  completed  by  opening  the  bowel. 

The  preparation  of  the  patient,  the  treatment  during  the 
period  between  the  first  and  second  operations;  and  the  after 
treatment  are  in  all  respects  similar  to  what  is  done  in  the 
operation  of  gastrostomy,  reference  to  which  should  therefore 
be  made.     (See  page  167.) 

I>iiode]iectoiiiy« — The  operation  of  removing  portions 
of  the  duodenum  has  up  to  the  present  been  still  more 
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rarely  practised  than  the  operation  just  described.  The 
most  successful  instance  of  its  performance  is  the  case 
already  quoted  of  Dean'F,  where  a  duodenal  ulcer  was 
excised. 

Operation, — The  abdomen  is  opened  and  the  duodenum 
exposed,  as  in  the  operation  of  duodenostomy.  The  ex- 
cision of  the  part  and  the  closure  of  the  visceral  wound 
will  be  carried  out  as  in  the  parallel  case  of  the  stomach. 

Duodenotomy. — The  operation  for  merely  opening  the 
duodenum  and  then  reclosing  the  apei ture  exists  more  in 
name  than  in  practice.  The  ope?  at  ion,  however,  is  one  that 
would  be  employed  for  the  removal  of  a  foreign  body,  and 
has  indeed  been  successfully  performed  for  the  removal  of 
gall  stones  lodged  near  the  orifice  of  the  common  bile  duct. 

Dnodenoplasty. — The  operation  in  all  its  details 
resembles  pyloroplasty  (see  page  190).  It  is  employed  for 
cicatricial  stricture  of  the  duodenum.  The  stricture  is 
divided  completely  through  in  the  long  axis  of  the  bowel, 
and  the  raw  edges  reunited  in  the  transverse  axis.  It  has 
been  successfully  performed  bj'  Lange. 


SECTION  II. 
HIE    JEJUNUM  AND  ILEUM. 

CHAPTER  XXVI. 

ANATOMY    AND    PHYSIOLOGY. 

Anatomy. — The  remaining  part  of  the  small  intestine 
comprises  the  jejunum  and  the  ileum,  the  jejunum  forming 
the  upper  two-fifths  and  the  ileum  the  remainder.  The 
two  portions  run  imperceptibly  into  each  other,  although 
at  their  opposite  extremities  there  are  features  sufficiently 
distinctive  of  each.  The  average  length  of  the  combined 
parts  in  the  adult  is  about  nineteen  feet.  Commencing 
at   the  termination  of   the  duodenum,  on  the  left  side  of 
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the  second  lumbar  vertebra,  the  bowel  forms  numerous 
convolutions,  and  ends  in  the  caecum  in  the  right  iliac 
fossa.  These  coils  occupy  the  middle  and  lower  part  of 
the  abdomen,  and  are  surrounded  by  the  large  bowel. 
The  jejunum  is  situated  mostly  in  the  umbilical  and  left 
iliac  regions,  while  the  ileum  occupies  mostly  the  umbilical, 
hypogastric,  right  iliac,  and  sometimes  the  cavity  of  the 
pelvis.  As  broad  points  of  distinction  between  the  two 
portions,  the  jejunum  is  thicker  in  its  coats,  larger  in 
calibre,  and,  from  its  greater  vascularity,  deeper  in  colour. 

The  mesentery  attaches  the  intestine  to  the  spinal  column, 
the  line  of  connection  being  from  the  left  side  of  the  second 
lumbar  vertebra  obliquely  to  the  right  socro-iliac  hynchon- 
drosis.  At  its  attachment  to  the  vertebra  it  measures  about 
six  inches,  and  its  breadth  between  the  column  and  the 
bowel  averages  four  inches. 

Stmctore. — The  wall  of  the  bowel  consists  of  four  coats 
— serous,  muscular,  submucous,  and  mucous. 

The  serous  or  peritoneal  coat  completely  surrounds  the 
gut,  except  at  its  line  of  reflection  to  form  the  mesentery. 
At  this  border  the  vessels,  nerves,  and  lacteals  pass  to  and 
from  the  bowel. 

The  muscular  coat  is  made  up  of  two  layers  of  involun- 
tary muscle — an  external  and  thinner  one  consisting  of 
longitudinal  fibres,  and  an  internal  and  thicker  composed 
of  circular  fibres.  The  submucous  coat  consists  of  loose 
cellular  tissue,  connecting  together  the  mucous  and  mus- 
cular coats,  and  serving  as  a  support  for  the  blood- 
vessels prior  to  their  final  distribution,  and  for  the  larger 
lacteal  spaces  at  the  bases  of  the  villi  and  solitary  glands. 

The  mucous  membrane  which  lines  the  bowel  is  very 
loosely  attached  by  means  of  the  lax  submucous  coat  beneath, 
and  is  throw^n  into  numerous  folds  and  projections,  the 
valvulflp  conn iven tee  and  villi.  The  surface  of  the  mucous 
membrane  is  covered  by  a  single  layer  of  columnar-shaped 
epithelial  cells,  which  is  uniform  throughout  its  distribution. 

The  following  are  the  structures  contained  within  or 
forming  part  of  the  mucous  membrane,  and  constituting 
the  special  features  of  this  portion  of  the  small  intestine : 

VcUmilas  conniventes, — These  are  reduplications  of  the 
mucous  membrane.  They  extend  throughout  the  jejunum, 
but  begin  to  disappear  towards  the  middle  of   the  ileum. 
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Where  most  typically  represented,  they  extend  round  the 
bowel  for  nearly  two-thirds  of  its  circumference,  and  are 
about  one-third  of  an  inch  in  breadth.  Their  functions 
are  to  retard  the  passage  of  the  chyme  and  to  increase  the 
absorptive  surface  of  the  bowel. 

Villi. — These  are  minute  vascular  projections  which  ex- 
tend throughout  the  entire  length  of  the  jejunum  and  ileum, 
becoming  less  marked,  however,  as  the  end  of  the  latter  is 
approached,  and  being  more  or  less  absent  from  the  sur- 
face of  Peyer's  patches.  Their  intimate  structure  must  be 
studied  elsewhere,  but  it  may  be  briefly  indicated  that  they 
contain  an  intricate  network  of  blood  vessels,  with  a  large 
lacteal  running  down  the  centre.  Their  chief  function  is 
concerned  in  the  process  of  absorption. 

Simple  follicles,  or  crypts  of  Lieberkiihn, — These  are  minute 
tubular  glands  disposed  perpendicularly  to  the  surface  of 
the  mucous  membrane.  They  exist  throughout  the  entire 
length  of  the  intestine,  and  are  situated  between  the  villi, 
and  only  around  and  not  upon  Peyer's  patches. 

Briinner's  glands. — Only  a  few  of  these  glands  are  found 
at  the  commencement  of  the  jejunum,  their  principal  seat 
being  in  the  duodenum.  They  are  located  in  the  sub- 
mucous coat,  and  their  ducts  open  upon  the  surface  of  the 
mucous  membrane.  They  secrete  a  material  which,  as  a 
component  of  the  succus  entericus,  takes  some  part  in  the 
process  of  digestion. 

Solitary  glaiids. — These  are  found  throughout  the  small 
intestine,  and  consist  of  lymph  follicles  composed  of  a  dense 
retiform  tissue  containing  numerous  lymph  corpuscles. 
Pey&i^s  patches  consist  of   collections  of   solitary   glands 

which  form  circular  or  oval  patches  varying  in  length  from 
half  an  inch  to  four  inches.     They  are  found  mostly  in  the 

lower  part  of  the  ileum,  are  most  common  in  early  life,  and 
often  disappear  in  old  age.     They  are  usually  free  from 

villi  upon  the  surface,  and  are  surrounded  at  their  margins 

with  Lieberkiihn's  glands. 

Vascular    supply. — The  arteries  which    supply  the 

small  intestine  are  derived  from  the  superior  mesenteric. 

Appearing  at  the  lower  border  of  the  pancreas,  the  trunk 

of  the  vessel  passes  between  the  two  layers  of  the  mesentery. 

Here  it   divides  into  numerous   branches   which    uniting 

together  form  a  series  of  loops  with  their  conveidties  turned 
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towards  the  bowel.  From  these  loops  other  vessels  are 
given  off  J  which  uniting  together  form  another  series  of 
arches,  a  process  of  distribution  which  is  repeated  some 
three  or  four  times.  As  the  border  of  the  bowel  is  reached 
the  terminal  branches  take  a  straight  direction,  passing 
i*oand  the  bowel  and  anastomosing  with  each  other.  The 
veins  have  a  similar  course  to  that  of  the  arteries.  The 
main  trunk  joins  with  the  splenic  vein  to  form  the  portal. 

lajrmphatic  or  lacteal  system. — The  radicles  of  the 
lymphatics  or  lacteals  commence  in  the  villi  and  the  lymph 
spaces  around  the  solitary  glands  They  unite  together  at 
the  mesenteric  attachment  and  pass  to  the  mesenteric 
glands,  whence  they  proceed  to  form  two  or  three  large 
trunks  which  enter  the  thoracic  duct. 

Nenre  snpply. — The  small  intestine  is  supplied  through 
the  sympathetic  nervous  system,  and  through  that  par- 
ticular portion  of  it  which  forms  a  plexus  surrounding  the 
artery  of  the  same  name,  the  superior  mesenteric.  This 
plexus  is  a  continuation  of  the  solar  plexus,  and  is  therefore 
placed  in  connection  with  the  greater  splanchnic  and  the 
right  vagus,  all  of  which  are  intimately  associated  with  the 
semilunar  ganglia. 

Physiology. — With  the  intricate  process  of  digestion 
carried  on  in  the  jejunum  and  ileum  there  is  no  need  to 
deal.  The  contents  of  the  stomach  as  they  leave  that 
organ  do  so  in  the  form  of  a  thin  pultaceous  chyme,  semi- 
fluid in  consistence,  and  acid  in  reaction.  This  acidity 
gradually  diminishes  as  the  chyme  becomes  mixed  with  the 
alkaline  secretions  of  the  liver,  pancreas,  and  intestinal 
glands  until  about  the  middle  of  the  ileum,  where  the  whole 
contents  of  the  gut  is  alkaline  in  reaction,  and  remains  so 
until  it  reaches  the  ileo-csecal  valve. 

At  the  lower  end  of  the  ileum  the  contents  of  the  bowel 
assume  a  light  yellow  colour  and  possess  a  markedly  fsecal 
odour. 

The  pi'opulsion  of  the  chyme  through  the  bowel  is 
efifected  by  the  peristaltic  or  vermicular  action  of  the 
muscular  coat.  The  contraction  may  be  limited  to  sections 
only  of  the  canal ;  it  is  produced  by  the  contents  of  the 
intestine  exciting  a  reflex  action  through  the  intestinal 
ganglia.  Other  stimuli  are  conveyed  through  the  right 
vagus  and  greater  splanchnic  nerves.    ' 


21S  THE  JEJUNUM  AND  ILEUM. 


CHAPTEH  XXVII. 

INJURIES.      CONTUSION  :     ACUTE  AND  CHRONIC  ENTERITIS, 
ULCERATION  AND  SLOUGHING,  STRICTURE.       RUPTURE. 

Conttuiioii. — Any  severe  blow  upon  the  abdomen  may 
cause  bruising  of  the  bowel,  and  the  injury  inflicted  is 
greater  or  less  according  to  the  force  of  impact,  the  nature 
and  shape  of  the  agent  producing  the  injury,  and  the  con- 
dition of  the  bowels  at  the  time.  The  kick  of  a  horse  upon 
a  loaded  intestine  would  cause  a  much  severer  contusion 
than  a  blow  by  a  list  upon  an  empty  bowel. 

A  contusion  in  its  simplest  form  merely  consists  of  a 
congestion  of  the  walls  of  the  bowel,  with  rupture  of  some 
capillary  blood  vessels — a  condition  resembling  in  all  re- 
spects a  bruise  of  any  soft  part.  In  its  severest  form  it  leads 
to  sloughing  and  gangrene  of  the  injured  part.  Between 
these  two  extremes  certain  inflammatory  changes  may  taJse 
place.  If  acute  inflammation  set  in,  the  symptoms  of 
acute  enteritis  arise ;  and  if  the  inflammatory  process  pro- 
ceeds more  slowly,  evidences  of  chronic  enteritis  become 
manifest. 

Symptoma. — No  special  symptoms  can  be  said  to  point 
to  contusion  pure  and  simple.  The  pain  and  collapse  from 
which  the  patient  may  sufl^er  may  as  likely  indicate  a 
rupture  of  the  bowel  as  it  may  an  uncomplicated  contusion 
of  the  abdominal  wall.  It  is  only  in  the  progress  of  the 
ca^e  that  some  clue  may  be  obtained  as  to  the  true  nature 
of  the  injury.  Frequent  dark  fluid  offensive  evacuations, 
indicative  of  the  presence  of  blood,  are  symptoms  of  much 
significance.  As  will  be  pointed  out  in  the  case  of  rupture, 
contusion  may  be  unaccompanied  by  any  external  mani- 
festation of  injury  to  the  abdominal  parietes. 

Acute  enteritis. — The  appearance  of  traumatic  enteritis 
will  be  known  by  the  onset  of  symptoms  peculiar  to  that 
condition  when  arising  from  other  causes,  and  for  which  a 
fuller  description  should  be  sought  in  books  on  medicine. 
The  appearance  of  such  symptoms  as  ofiensiveness  of  the 
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breath,  furring  and  dryness  of  the  tongue,  aching  and 
griping,  nausea  and  vomiting,  diarrhoea,  and  the  usual 
attendants  of  fever  should  suggest  to  the  surgeon  the 
possible  nature  of  the  affection. 

Chronic  enteritis. — Here  also  the  symptoms  signi- 
ficant of  this  condition  are  more  frequently  met  with  by  the 
physician  when  arising  from  other  causes ;  medical  works 
therefore,  should  be  consulted.  The  surgeon  may  reasonably 
suspect  the  existence  of  such  a  condition  when  the  patient 
begins  to  suifer  some  days  or  weeks  after  the  accident  from 
offensive  evacuations,  with  excessive  secretion  of  watery 
mucus,  griping  pains,  and  gradual  emaciation  from 
imperfect  intestinal  digestion  and  absorption.  In  less 
marked  instances  it  is  sometimes  difficult  to  distinguish 
between  such  a  condition  and  some  local  chi-onic  peri- 
tonitis. 

Prolonged  chronic  inflammation  may  lead  to  cicatricial 
stricture,  and  this  to  the  symptoms  of  a  gradually  increasing 
obstruction. 

Ulceration  and  slongbing. — A  blow  which  at  the 
time  is  sufficient  to  devitalise  a  part  of  the  bowel,  will 
sooner  or  later  be  followed  by  separation  of  the  part.  As 
this  sequel  to  a  blow  only  results  from  a  severe  injury,  it  is 
not  infrequently  found  in  association  with  rupture.  One 
part  of  the  bowel  may  be  torn,  while  another  will  be  badly 
contused,  and  it  is  often  a  matter  of  considerable  difficulty 
for  the  surgeon  to  determine  whether  or  not  the  contused 
portion  should  be  left  to  itself,  or  as  efficiently  dealt  with 
as  the  I'uptured  part.  So  many  cases  have  now  been  re- 
ported whei'e  serious  and  fatal  symptoms  have  come  on  some 
days  after  the  injury  and  been  found  to  be  due  to  a  perfora- 
tion through  a  gangrenous  patch  of  bowel,  that  it  behoves 
the  surgeon  to  look  for  and  consider  well  the  propriety  of 
treating  efficiently  any  badly  bruised  part. 

The  consequences  of  ulceration  and  sloughing  of  the 
bowel  may  be  conveniently  considered  under  four  heads. 

Fir8ty  where  the  bruised  bowel  becomes  adherent  to  the 
abdominal  parietes,  it  and  the  latter  giving  way,  a  faecal 
fistula  is  formed.  The  complication  is  a  rare  one,  because 
it  so  seldom  happens  that  the  abdominal  parietes  are 
sufficiently  seriously  injured  to  give  way,  by  subsequent 
sloughing.     In  most   instances,  a   blow  severe  enough  to 
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devitalise  a  part  of  the  abdominal  wall  would  almost  certainly 
rupture  the  gut. 

Secondly,  where  the  injured  bowel  becomes  adherent  to  the 
abdominal  parietes,  the  latter  remaining  intact,  an  abscess 
may  form  at  the  seat  of  contusion,  and  either  burst 
externally,  leaving  a  faecal  fistula,  or  empty  itself  in  the 
bowel. 

Thirdly y  where  no  such  adhesion  to  the  parietes  takes 
place,  the  separation  of  the  slough  leads  to  a  communication 
with  the  general  peritoneal  cavity,  and  acute  fatal  peritonitis 
follows. 

By  far  the  largest  number  of  cases  come  under  this  head. 
The  usual  history  of  the  case  is  that  after  the  patient  has 
recovered  from  the  shock,  the  immediate  result  of  the 
injury,  recovery  apparently  takes  place.  The  pain  gradually 
becomes  less,  vomiting  ceases,  and  the  bowels  move,  and 
just  when  hopes  are  entertained  that  all  danger  is  past,  the 
patient  is  suddenly  struck  down  with  all  the  symptoms  of 
acute  perforative  peritonitis.  The  time  at  which  such  per- 
foration takes  place  varies.  It  usually  occurs  between  the 
fourth  and  the  tenth  day. 

Fourthly^  cases  where  portions  of  the  bowel  are  cast  off 
and  passed  per  rectum.  It  is  difficult  to  understand  how 
this  process  of  separation  has  been  effected,  except  on  the 
assumption  that  the  injured  part  must  some  time  subse- 
quently have  become  intussuscepted  ;  and  the  explanation 
becomes  the  more  probable  when  it  is  noted  that  in  each 
instance  of  the  cases  recorded  it  was  a  complete  segment  of 
the  bowel  that  passed,  measuring  not  less  than  ten  inches. 

Treatment. — Contusions  of  the  abdomen  giving  rise  to 
.serious  symptoms  immediately  after  the  receipt  of  injury, 
should  all  receive,  at  first,  the  same  treatment.  Rest,  and 
nothing  by  the  mouth,  should  be  the  rigid  rule  of  practice. 
If  the  collapse  be  so  profound  that  stimulants  appear 
imperatively  necessary,  these  should  take  the  form  of  brandy 
by  the  rectum  or  ether  subcutaneously.  As  the  primary 
collapse  passes  off,  the  question  of  laparotomy  will  arise.  If 
the  indication  is  in  the  direction  of  a  gradual  subsidence  of 
the  acute  symptoms,  then  active  measures  may  be  delayed, 
and  the  patient's  strength  maintained  by  the  administration 
of  nutrient  enemata.  Nothing,  not  even  ice,  should  be 
given  by  the  mouth,  as  everything  taken  into  the  stomach 
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is  liable  to  excite  peristalsis  of  the  bowel.  This  method  of 
treatment  must  be  canied  out  as  long  as  possible,  as  long 
indeed  as  the  patient's  strength  appears  likely  to  allow.  To 
obtain  rest  more  effectually  for  the  bowel,  opium  should  be 
added  to  the  nutrient  enemata. 

In  the  event  of  laparatomy  beiug  peiformed,  the  greatest 
difficulty  may  arise  in  determining  whether  or  not  the 
injured  part  should  be  excised.  Experience  would  seem  to 
teach  that  when  in  doubt  it  would  be  wiser  to  remove  the 
part  than  leave  it.  As  already  shown,  the  commonest 
result  of  sloughing  or  gangrene  of  the  bowel  is  fatal  per- 
forative peritonitis.  If  in  any  case  the  injury  has  been 
severe  enough  to  rupture  the  bowel  in  one  part,  it  is  the 
more  likely  that  a  contusion  found  elsewhere  will  subse- 
quently perforate.  Hence  in  these  particular  instances  the 
conditions  may  be  deemed  of  a  more  critical  nature  than  in 
those  of  uncomplicated  bruising. 

The  after  treatment  of  cases  operated  upon  must  be  on  the 
same  strict  lines  of  perfect  rest.  So  long  as  the  patient  can 
live  by  rectal  alimentation,  nothing  should  be  administered 
by  the  mouth. 

Rupture. — The  same  causes  which  produce  contusion  of 
the  bowel  may  give  rise  to  rupture.  The  force  of  the 
injury,  and  the  nature  of  the  body  producing  it,  are  the 
principal  factors  in  determining  the  occurrence  of  rupture 
in  place  of  contusion.  Where  in  any  case,  therefore,  the 
blow  has  been  sufficient  to  knock  the  patient  down,  or  dis- 
lodge him  for  some  feet :  where  a  fall  has  been  from  some 
height :  where  the  wheel  of  a  heavy  or  heavily  laden 
vehicle  has  passed  across  the  abdomen  ;  or  where  a  very 
tight  squeeze  or  jam  has  occurred,  suspicions  should  be 
entertained,  however  slight  perchance  may  be  the  symp- 
toms, that  some  injury  graver  than  that  of  contusion  has 
taken  place.  As  has  already  been  pointed  out  in  the  case 
of  contusion,  so  here  does  it  apply  with  equal,  if  not  greatei' 
force,  that  the  condition  of  the  bowel  at  the  time  of  the 
accident  materially  affects  the  nature  and  extent  of  the 
injury,  a  loaded  intestine  being  more  likely  to  be  ruptured 
than  an  empty  one,  and  the  lesion  itself  graver 

The  nature  of  the  lesion  produced  in  any  case  may  vary 
in  regard  to  extent,  from  the  size  of  a  small  puncture 
through  which  the  intestinal  contents  will  not  exude,  to  a 
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complete  breach  of  continuity.  The  bowel  may  be  ruptured 
at  the  point  of  impact,  or  at  some  distance  from  it.  In 
the  former  instance  there  is  likely  to  be  considerable  con- 
tusion of  the  margins  of  the  rent,  which  may  be  jagged  and 
irregular,  or  more  or  less  of  the  nature  of  an  incision.  In 
the  latter,  while  the  tear  may  be  clean  cut  or  irregular,  the 
margins  of  the  aperture  are  usually  free  from  bruising. 
In  both  cases  there  is  the  possibility  of  some  rent  in  the 
mesentery,  a  lesion  the  existence  of  which  is  usually  indi- 
cated by  the  presence  of  considerable  intra-abdominal 
hsBmorrhage. 

Regarding  the  relative  frequency  with  which  the  two 
parts  of  the  small  intestine  are  involved,  it  would  appear 
that  the  ileum  is  somewhat  more  frequently  ruptured  than 
the  jejunum.  There  is  nothing  to  show  that  the  ileum  is 
more  frequently  injured  in  one  part  than  another,  but  in 
the  case  of  the  jejunum  it  is  the  upper  part  or  that  nearest 
its  commencement  that  most  frequently  suffers.  The  left 
hypochondriac  region,  then,  is  always  a  part  to  be  carefully 
explored. 

Symptoms. — The  immediate  result  of  the  injury  is  to 
produce  more  or  less  shock.  The  degree  of  the  shock  pro- 
duced is  frequently,  however,  no  indication  of  the  severity 
of  the  lesion.  So  far  indeed  does  this  appear  from  being  in 
any  sense  a  symptom  peculiar  to  rupture,  that  it  seems 
reasonable  to  believe  that  it  is  in  some  instances  the  result 
rather  of  a  powerful  emotional  effect  produced  by  the  con- 
sciousness of  a  severe  injury  than  of  any  special  lesion 
acting  in  any  particular  way.  On  the  other  hand  not  a  few 
cases  are  recorded  where  grave  lesions  have  occurred,  but 
there  has  been  an  entire  absence  of  shock. 

Pain  is  almost  always  present,  although  it  may  vary 
considerably  in  severity  and  situation.  If  masked  at  first 
by  shock,  it  usually  supervenes  later,  when  it  may  be  of  a 
most  acute  character,  causing  the  patient  to  **  double  up." 
Pain,  when  thus  acutely  felt  either  immediately  after  the 
injury  or  as  the  primary  shock  passes  off,  is  aggravated  by 
movement,  respiration,  and  phy^'ical  examination.  It  is 
most  often  complained  of  immediately  over  the  seat  of  the 
rupture ;  at  other  times  it  radiates  over  the  whole  abdomen, 
And  when  thus  diffused  it  fails  to  afford  any  clue  as  to  the 
probable  situation  of  the  lesion.     To  secure  immobilit}'  the 
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parietal  muscles  are  thrown  into  contraction,  so  that  the 
surface  of  the  abdomen  often  appears  rigid  and  retracted. 

Vomiting,  while  not  a  constant  symptom,  is  more  fre- 
quently present  than  absent,  and  often  occurs  immediately 
after  receipt  of  the  injury.  When  present  it  usually  persists 
and,  in  those  cases  in  which  recovery  does  not  take  place, 
continues  until  death.  The  presence  of  blood  in  the  vomit 
is  rarely  met  with  ;  when  present,  it  is  likely  to  come  from 
rupture  high  up  in  the  jejunum.  It  must  be  remembered, 
however,  that  the  presence  of  blood  is  much  more  significant 
of  rupture  of  the  stomach  than  of  the  small  intestine. 

The  state  of  the  pulse  and  the  temperature  are  more 
dependent  upon  the  amount  of  shock  than  upon  the  actual 
injury  done.  When  the  former  is  at  all  severe,  the  pulse 
may  become  feeble,  quick,  irregular,  and  small,  while  the 
temperature  may  sink  below  normal.  Respiration  is  some- 
times quick,  laboured,  and  shallow,  It  is  painful  because 
the  movements  involved  are  apt  to  act  upon  the  injured 
parts.  It  is  noticed  therefore  that  breathing  is  principally 
thoracic. 

The  loss  of  the  usual  area  of  liver  dulness  may  prove  an 
important  symptom  of  rupture  of  some  part  of  the  abdo- 
minal alimentary  canal.  It  is  however,  not  a  reliable 
symptom,  and  too  much  imporUince  must  not  be  attache<l 
either  to  its  presence  or  its  absence.  It  indicates  that  gas 
has  escaped  and  probably  is  escaping  from  the  perforated 
viscus.  When  gas  exists  to  any  large  extent,  the  abdomen 
becomes  distended  and  tympanitic ;  in  exceptional  instances, 
it  has  been  known  to  make  its  way  into  the  cellular  tissues 
of  the  abdominal  parietes  and  other  more  distant  parts. 

Retention  of  urine,  while  a  symptom  of  no  significance,  is 
occasionally  present.     Defsecation  sometimes  takes  place. 

In  general  appearance  the  patient  is  frequently  much 
distressed,  with  pallor  of  face  and  anxious  expression.  The 
skin  surface  may  be  pale  and  cold,  with  beads  of  perspiration 
on  the  forehead.  The  skin  over  the  abdomen  frequently 
shows  no  evidence  whatever  of  the  grave  lesion  produced 
deeply.  If  not  restless,  he  will  lie  in  bed  with  his  knees 
drawn  up  and  thorax  raised  so  as  to  relieve  any  pressure 
upon  the  abdominal  contents.  Great  thirst  is  frequently 
complained  of. 

As  the  primary  shock  passes  off  and  the  patient  becomes 
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more  conscious,  symptoms  of  acute  general  peritonitis  begin 
to  appear  in  from  twelve  to  twenty-four  hours  from  the 
time  of  receipt  of  the  injury. 

Prognosis. — ^With  but  very  few  exceptions  a  ruptxu'ed 
bowel  which  is  left  unoperated  upon  leads  sooner  or  later  to 
a  fatal  result.  Injuries  to  the  jejunum  do  not  seem  more 
rapidly  fatal  than  those  to  the  ileum.  The  remote  possi- 
bilities of  a  natural  cure  depend  either  upon  adhesions 
forming  between  the  rupture  and  some  neighbouring  part, 
or  the  formation  of  a  localised  abscess,  which,  bursting 
externally,  produces  a  fsecal  fistula.  In  cases  operated  upon, 
the  chances  of  success  lai^ely  depend  upon  the  time  which 
has  elapsed  between  the  injury  and  the  operation.  Where 
this  is  short,  and  before  the  progress  to  any  marked  extent 
of  general  peiitonitis,  a  reasonable  hope  of  recovery  may  be 
entertained. 

Treatment. — Recognising  the  almost  uniformly  fatal 
termination  of  these  cases  when  left  to  the  unaided  efforts 
of  nature,  exploratory  laparotomy  should  be  performed  as 
soon  as  the  patient  has  sufficiently  recovered  from  the 
primaiy  shock. 

During  the  early  period  the  patient  should  be  kept  at 
rest  in  bed,  warmth  applied  to  the  body  generally,  and  hot 
fomentations  to  the  surface  of  the  abdomen.  If  stimulants 
are  deemed  necessary  brandy  should  be  given  by  the  rectum, 
or  ether  by  subcutaneous  injection.  Nothing  should  be 
administered  by  the  mouth. 

In  performing  the  operation,  the  abdominal  incision 
should  be  made  in  the  median  line  above  the  umbilicus. 
This  admits  of  examination  of  the  stomach  and  duodenum, 
as  well  as  of  the  upper  part  of  the  jejunum.  If  necessary 
for  a  more  complete  examination  or  for  easier  and  more 
efficient  treatment  of  the  rupture,  the  incision  may  be 
enlarged  downwards  or  laterally. 

On  opening  the  peritoneal  cavity,  the  escape  of  gas  or 
faecal  matter  will  confirm  the  diagnosis.  A  systematic  and 
careful  search  for  the  rupture  should  then  be  made.  A 
loop  of  intestine  being  withdrawn  from  the  abdominal  cavity 
and  held  by  an  assistant^  one  end  is  traced  until  it  leads  to 
its  fixed  extremity,  which  may  either  prove  to  be  the 
duodenal  above  or  the  caecal  below.  This  portion  of  the 
bowel,   as  it  is  drawn   out  through  the   parietal  wound, 
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should  be  carefully  protected  by  the  assistant  with  warm 
cloths,  and  as  soon  as  its  examination  is  completed  it  should 
be  carefully  replaced  before  a  similar  process  is  gone  through 
with  the  other  end  of  the  loop. 

When  the  rupture  has  been  found,  the  surgeon  has  to 
decide  what  method  he  will  adopt  in  treating  it,  whether 
he  will  elect  to  (1)  stitch  it  up,  (2)  resect  it,  or  (»S)  attach  it 
to  the  parietal  wound,  and  so  form  a  faecal  fistula  or  an 
artificial  anus. 

(1)  Stitching  up  the  wound  should  only  be  adopted  when 
the  rupture  is  small  or  of  the  nature  of  an  incision  with 
non-contused  edges.  A  series  of  interrupted  Lembert 
sutures  should  be  inserted.  The  true  guidance  for  the 
employment  of  this  method  is  when  the  application  of 
sutures  can  be  effected  without  seriously  narrowing  the 
calibre  of  the  canal. 

(2)  Excision,  with  reunion  of  the  divided  extremities,  or 
some  form  of  latei*al  anastomosis  must  be  considered  when 
the  simple  method  above  described  cannot  be  carried  out. 
In  other  words  it  should  be  adopted  when  the  wound  is 
large,  or  its  edges  so  contused  that  sloughing  or  gangrene  is 
probable.  By  this  method  of  enterectomy  and  circular 
suture  successful  results  have  been  obtained. 

(3)  The  formation  of  an  artificial  anus  is  the  wiser  course 
to  adopt  when  portions  of  the  bowel  distal  to  and  distant 
from  the  seat  of  rupture  are  sufficiently  badly  contused  to 
render  it  advisable  to  give  the  parts  complete  rest.  The 
temporary  diversion  of  the  fsBces  through  the  artificial 
aperture  gives  greater  chance  of  repair  to  the  contused 
parts,  and  lessens  therefore  the  risk  of  subsequent  perfora- 
tion. 

The  finding  of  a  single  rupture  should  not  satisfy  the 
surgeon  that  that  is  the  sole  lesion  present ;  the  possibility 
of  a  second  elsewhere  must  be  remembered,  and  also  the 
existence  of  badly  contused  areas.  Further,  the  mesentery 
and  omentum  should  always  be  carefully  looked  to ;  especially 
should  this  be  done  when  there  is  evidence  of  intra-abdominal 
hemorrhage.  It  is  usually  from  some  torn  vessel  either  in 
the  mesentery  or  omentum  that  bleeding  most  freely  takes 
place.  In  addition  to  the  injury  to  the  bowel  and  its 
attachments,  it  is  necessary  to  remember  the  possibility  of 
grave  lesions  of  the  neighbouring  viscera. 
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When  the  rupture  or  any  other  lesion  has  been  dealt 
with,  the  peritoneal  cavity  must  be  thoroughly  cleansed 
either  by  swabbing  or  by  washing  out.  This  needs  to  be 
all  the  more  efficiently  done  if  peritonitis  has  commenced  or 
faecal  extravasation  has  been  marked.  As  accumulations  of 
faecal  or  inflammatory  material  are  more  liable  to  take  place 
in  the  pelvis,  the  tube  should  lead  well  down  into  that 
cavity ;  and  where  this  cannot  be  effectually  done  from  the 
wound  above  the  umbilicus,  the  incision  should  be  extended 
downwards  or  a  second  one  made  below. 

It  has  happened  that  while  there  has  been  distinct 
evidence  of  rupture,  from  the  extravasation  of  foreign 
material  into  the  abdominal  cavity,  the  lesion  could  not  be 
found. 

The  ti*eatment  after  operation  for  rupture  is  that  carried 
out  in  all  similar  instances  of  intiu-abdominal  operation, 
rest  and  rectal  alimentation  being  the  primary  requisites. 


CHAPTER  XXVIII. 

INJURIES  {continued),     punctured  and  incised 

.     WOUNDS. 

While  wounds  of  this  nature  are  usually  severer  in  their 
effects  upon  the  jejunum  and  the  ileum  than  upon  the  large 
bowel,  the  difference  in  other  respects  is  hardly  sufficient  to 
necessitate  a  separate  discussion  of  each  region.  It  is  pro- 
posed therefore  to  treat  them  together,  noting  such  points 
of  distinction  in  the  pathology,  symptoms,  and  treatment  of 
each  as  may  seem  necessary. 

From  a  purely  clinical  aspect,  punctured  or  incised  wounds 
of  the  bowel  practically  resolve  themselves  into  what  is  more 
broadly  comprised  in  similar  wounds  of  the  abdomen.  A 
patient  who  has  received  a  punctured  wound  in  this  region 
may  present  symptoms  which  in  no  way  indicate  whether 
(1)  the  parietes  have  only  been  incompletely  penetrated  or 
whether  (2)  there  has  been  complete  perforation,  or  whether 
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(3)  such  perforation  has  injured  the  bowel  only  slightly  or 

(4)  severely. 

It  has  been  a  fruitful  source  of  discussion  in  more  recent 
times  to  determine  what  attitude  the  surgeon  should  adopt 
in  those  cases  where  the  symptoms  are  not  sufficient  to  indi- 
cate the  true  nature  and  extent  of  the  lesion.  This  is  a 
matter,  however,  which  will  be  dealt  with  when  considering 
the  question  of  treatment. 

Nature  of  lesion  produced. — 1.  The  injury  to  the 
parietes. — The  shape  and  extent  of  the  wound  in  the  ab- 
dominal wall  will  depend  upon  the  nature  of  the  agent 
causing  the  injury,  the  force  with  which  it  acted,  and  the 
direction  and  distance  from  which  it  came  ;  or,  in  the  case 
of  stationary  objects,  the  distance  from  which  the  individual 
had  fallen.  In  but  few  cases  is  there  liable  to  be  much 
gaping  of  the  parts,  and  therefore  without  the  hernial  pro- 
trusion of  the  bowel  or  the  escape  of  its  contents,  it  may 
often  prove  difficult,  if  not  impossible,  to  decide  from 
external  appearances  whether  or  not  the  wall  has  been 
completely  perforated. 

We  have,  however,  here  to  deal  only  with  actual  instances 
of  complete  perforation.  A  deliberate  stab  with  a  knife 
may  produce  an  incision  no  longer  than  the  breadth  of  the 
blade ;  but  if  this  be  plunged  in  or  withdrawn  obliquely,  a 
much  larger  wound  would  be  produced.  The  lesion  caused 
by  a  small,  round,  sharp- pointed  body,  such  for  instance  as 
a  stiletto,  does  not  as  a  rule  inflict  an  injury  of  any  magni- 
tude ;  indeed,  the  contraction  of  the  strong  abdominal 
muscles  around  the  narrow  channel  of  penetration  reduces 
it  to  such  an  extent  that  these  frequently  prove  the  most 
deceptive  cases. 

The  nature  of  the  agent,  and  the  circumstances  under 
which  it  existed  or  was  used,  should  be  well  considered  in 
framing  any  opinion  as  to  the  possible  extent  of  the  lesion, 
however  opposed  in  other  respects  might  be  the  suggestions 
conveyed  by  the  external  appearances  of  the  wound.  Blunt- 
pointed  bodies,. such  as  spikes  of  palings,  stakes,  &c,,  which 
pierce  the  abdomen  in  cases  of  falls  from  a  height,  produce 
lacerated  and  contused  perforations. 

2.  Injuries  to  the  boweL — Whatever  the  nature  of  the 
agent  inflicting  the  injury,  the  extent  of  the  lesion  will  be 
considerably  affected  by  the  state  of  the  bowel  at  the  time. 
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If  distended,  it  is  more  likely  to  be  gravely  involved  than  in 
the  opposite  condition. 

The  bowel,  like  the  parietes,  may  be  incised,  punctured, 
or  more  or  less  torn  according  to  the  nature  of  the  agent 
producing  the  wound.  In  the  case  of  incised  wounds,  the 
resulting  aperture  varies  according  to  the  direction  of  the 
incision ;  when  this  is  longitudinal  or  parallel  to  the  axis  of 
the  bowel,  a  larger  opening  will  probably  take  place  than  if 
the  cut  has  been  a  transverse  one.  The  circular  muscle  of 
the  intestinal  coat  appears  to  have  a  more  powerful  effect  in 
causing  the  wound  to  gape  than  the  longitudinal.  There 
is,  therefore,  a  greater  liability  of  escape  of  the  bowel  con- 
tents in  the  one  case  than  in  the  other.  In  small  punctured 
wounds  the  contraction  of  the  surrounding  muscle  fibres 
may  almost  obliterate  the  apeiiiure.  In  many  instances 
there  is  prolapse  of  the  lax  mucous  membrane,  so  that  it 
forms  a  hernial  protrusion  through  the  aperture,  the  result 
of  which  is  to  establish  a  fistulous  communication  with  the 
general  peritoneal  cavity.  Multiple  lesions  are  always 
possible ;  either  the  same  part  may  be  transfixed,  presenting, 
therefore,  two  opposite  orifices,  or  two  or  more  independent 
coils  may  be  similarly  injured. 

The  eicape  of  faecal  material  is  more  liable  to  happen  in 
wounds  of  the  small  than  of  the  large  intestine,  because  of 
the  more  liquid  condition  of  the  contents  of  the  former. 
Leakage  will  naturally  be  more  probable  in  cases  of  a  full 
than  of  an  empty  bowel. 

Symptoms*— As  already  indicated,  the  difficulties  con- 
nected with  determining  whether  in  any  given  case  the 
bowel  has  been  injured  are  often  very  great.  It  might 
almost  with  truth  be  said  that  unless  gas  or  fsecal  material 
exudes  from  the  abdominal  wound  or  from  a  prolapsed 
portion  of  bowel,  there  are  no  other  symptoms  at  the  time 
of  the  injury,  or  very  shortly  after  it,  which  would  lead  to 
the  certain  diagnosis  of  injured  intestine. 

Shock  is  most  variable,  indicating  on  the  one  hand,  as  it 
may,  a  purely  emotional  effect  where  no  gross  lesion  exists, 
and  on  the  other  an  injury  so  severe  that  a  fatal  result 
must  almost  inevitably  accrue.  Where  shock  is  not  suffi- 
cient to  mask  other  symptoms,  the  immediate  result  of  the 
injury  may  be  to  cause  acute  abdominal  pain,  followed  by 
vomiting  and  possibly  some  movement  of  the  bowels.   Blood 
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may  be  passed  per  recttmiy  but  this,  when  it  occurs,  is 
usually  some  little  time  after.  One  of  the  most  reliable 
symptoms,  and  one  which  by  some  is  considered  almost 
pathognomonic,  is  tympanites.  Its  presence  therefore  at  an 
early  period  should  excite  the  gravest  fears  that  the  bowel 
has  been  opened. 

When  later  symptoms  develop,  they  will  usually  be  those 
indicative  of  peritonitis,  arising,  if  not  directly  from  the 
traumatism,  indirectly  from  the  extravasation  or  escape  of 
faecal  material  into  the  peritoneal  cavity.  In  some  instances 
the  symptoms  at  the  outset  are  so  slight  that  it  is  leason- 
ably  doubted  whether  any  grave  lesion  can  have  been 
inflicted,  yet  in  the  course  of  a  few  days  the  patient 
is  suddenly  struck  down  with  what  soon  proves  to  be 
acute  general  peritonitis.  The  explanation  of  this  is  the 
giving  way  of  certain  adhesions  which,  for  the  short  time 
being,  had  been  sufficient  to  prevent  leakage  at  an  earlier 
period. 

In  cases  of  much  loss  of  blood,  the  iocreasing  pallor  of  the 
face  and  the  weak,  compressible  pulse  soon  indicate  the 
nature  of  the  injury.  Either  blood  has  escaped  or  is 
escaping  from  the  wounded  surface  of  the  bowel,  or  it  is 
coming  from  a  severed  mesenteric  vessel.  When  the 
quantity  of  blood  lost  is  large,  it  is  more  commonly  from  the 
latter  source. 

Prognosis. — With  often  so.  little  definite  knowledge 
gained  from  the  symptoms  as  to  what  is  the  true  nature  of 
the  lesion,  an  opinion  at  the  outset  regarding  the  future 
issue  of  any  case  becomes  impossible.  If,  however,  we 
reason  on  certain  definite  assumptions,  we  can  then  frame  a 
prognosis ;  for  ample  experience  is  forthcoming  to  show 
what  is  liable  to  happen  in  any  case  where  no  surgical 
measures  are  adopted. 

In  the  first  place,  then,  if  faeces  or  gas  escape  from  the 
parietal  wound,  one  of  two  things  must  happen  :  either  the 
patient  will  shortly  die  of  peritonitis,  or  adhesions  will  form 
between  the  visceral  and  parietal  apertures,  and  a  faecal 
fistula  result.  The  probabilities  are  all  in  favour  of  the 
former. 

Where,  again,  the  bowel  has  been  opened  in  a  distended 
condition,  extravasation  will  almost  certainly  occur,  resulting 
in  fatal  peritonitis.    On  the  other  hand,  incision  or  puncture 
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of  collapsed  intestine  may  result  in  the  rapid  formation  of 
adhesions  which,  in  thus  occluding  the  orifice,  will  effectually 
form  a  barrier  to  the  escape  of  foreign  material.  An  injury 
to  the  large  bowel  in  a  collapsed  condition  is  still  more 
likely  not  to  bo  followed  by  any  leakage  than  in  the  case  of 
the  small. 

It  need  hardly  be  pointed  out  that  the  nature  of  the  agent 
producing  the  injury  must  materially  affect  the  prognosis ; 
for  the  larger  the  wound  inflicted,  the  greater  the  pro- 
bability that  untoward  conditions  must  arise.  However 
slight,  therefore,  the  symptoms  at  the  time  of  the  injury,  a 
graver  prognosis  needs  to  be  formed  where  the  agent  has 
been  a  sword  or  a  broad-bladed  knife  than  where  it  has  been 
of  the  nature  of  a  small,  narrow,  sharp-pointed  body. 

There  is  much  to  show  from  recorded  cases  that  opera- 
tion performed  before  the  onset  of  peritonitis  may  prove 
successful. 

Treatment. — Enough  has  been  said  in  discussing  the 
symptoms  and  prognosis  of  these  wounds  to  show  how  diffi- 
cult must  be  the  question  of  treatment.  To  know  that 
nature  is  capable  of  executing  repair  and  not  to  know  in 
what  particular  instances  she  can  do  so,  sums  up  the  sole 
difiSculty  in  which  the  surgeon  finds  himself.  It  would  be 
comparatively  easy  to  say  what  should  be  the  treatment  if 
the  lesion  was  precisely  known.  But  in  the  large  majority 
of  instances  we  know  at  the  outset  little  more  than  that 
the  abdominal  wall  has  been  either  partially  or  completely 
penetrated.  Discussing  therefore  the  treatment  from  the 
clinical  standpoint,  the  first  question  which  always  presents 
itself  is,  are  we  to  stand  by  and  wait  to  see  what  nature  will 
do,  acting,  for  the  time  being,  on  the  broad  principles  of 
rest;  or  are  we  to  probe  the  matter  to  the  bottom,  and 
satiny  ourselves  what  is  the  nature  of  the  lesion,  if  such 
there  be  ?  To  have  suggested,  much  less  to  have  adopted, 
the  latter  course  some  years  ago,  would  have  been  deemed 
meddlesome,  if  not  actually  bad,  surgery.  But  is  this  likely 
to  be  the  opinion  of  modern  surgeons  ?  I  cannot  venture, 
on  the  basis  of  my  own  limited  experience  of  these  cases,  to 
offer  any  opinion  ;  but  if  the  practice  and  teaching  of  those 
surgeons  whose  experiences  have  been  amply  sutfident  to 
warrant  the  foundation  of  a  definite  practice,  may  be 
accepted,  then  it  would  appear  that  the  right  course  to  adopt 
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is  not  to  leave  the  issue  to  the  vague  and  uncertain  possi- 
bilities of  nature,  but  actively  to  interfere. 

It  may  then  be  considered  that  the  proper  practice  to 
adopt,  in  all  cases  of  perforating  abdominal  wound,  is  to 
probe  the  wound,  ascertain  its  direction  and  extent,  and,  if 
found  to  perforate  the  parietes,  to  proceed  at  once  to  open 
the  abdomen  and  explore  its  contents.  Whei'e  there  is  any 
difficulty  in  passing  the  probe,  but,  nevertheless,  the  symp- 
toms render  it  probable  that  complete  perforation  has  taken 
place,  an  exploratory  laparotomy  should  be  performed. 

What  treatment  the  bowel  should  receive  will  naturally 
depend  upon  the  nature  and  extent  of  the  lesion.  A  simple 
incision  of  limited  extent,  or  a  perforating  wound,  will  need 
little  more  than  careful  stitching  with  Lembert  sutures. 
Complete  section  of  the  canal  must  be  treated  by  circular 
suture,  or  by  one  of  the  numerous  methods  now  in  use  for 
intestinal  anastomosis.  It  may  be  considered  proper  to 
stitch  the  bowel  to  the  parietal  wound,  and  so  form  for  the 
time  being  a  faecal  fistula  or  an  artificial  anus,  which  can  be 
subsequently  dealt  with.  A  careful  investigation  of  the 
whole  length  of  the  canal  should  always  be  made,  as  multiple 
lesions  are  not  infrequent.  As  soon  as  the  surgeon  has 
satisfied  himself  that  all  lesions  have  been  efficiently  dealt 
with,  whether  they  are  only  of  the  bowel  or  of  the  mesentery 
also,  the  peritoneal  cavity  should  be  thoroughly  irrigated 
with  warm  normal  saline  solution.  This  should  be  all  the 
more  radically  carried  out  when  there  has  been  distinct 
evidence  of  extravasation ;  or,  without  such  evidence,  when 
the  wound  in  the  bowel  has  been  sufficiently  large  to  render 
it  probable  that  some  leakage  has  taken  place. 


CHAPTER  XXIX. 

INJURIES  (continiiedy       GUN-    AND    PISTOL-SHOT 

WOUNDS. 

Wounds  of  this  kind  fall  more  under  the  domain  of  military 
than  civil  surgeons,  but  they  are  sufficiently  frequent  in 
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the  practice  of  the  latter  to  warrant,  if  not  a  detailed 
description  of  the  symptoms  and  lesions,  at  least  a  careful 
consideration  of  the  question  of  treatment.  In  civil  practice 
the  woands  met  with  are  mostly  those  inflicted  with  re- 
volvers and  fowling-pieces ;  in  the  former  case  the  weapon 
is  used,  as  a  rule,  at  close  quarters  and  with  homicidal 
intent ;  while  in  the  latter  the  wound  is  mostly  the  result 
of  accident,  and  varies  in  sevei4ty  according  to  the  range. 

Symptoms. — Quite  as  much  difficulty  exists  in  deter^ 
mining  the  nature  of  a  pistol-  or  gun-shot  wound  as  in  the 
case  of  incised  wounds.  Not  only  does  shock  form  a  most 
variable  concomitant,  but  the  gravity  of  the  lesion  itself 
may  bear  no  ratio  to  the  more  strictly  local  signs.  In  the 
majority  of  instances,  however,  there  will  be  both  local  and 
constitutional  evidences  of  perforation;  and  it  must  be 
taken  as  exceptional  where  one  or  two  signs  at  least  do  not 
stand  out  prominently. 

Tremaine,*  as  the  result  of  a  somewhat  extensive  experi- 
ence in  wounds  of  this  class,  in  both  military  and  civil 
practice,  states  that  he  has  been  led  to  the  following 
conclusions:  "That  the  calibre  of  the  ball,  the  proximity 
of  the  weapon,  and  the  position  of  the  wounds  of  entrance 
and  exit  have  an  important  bearing :  That,  as  regards 
general  symptoms,  the  existence  of  prolonged  shock,  a 
lowered  temperature,  a  feeble  pulse,  great  restlessness, 
marked  anxiety  of  countenance,  accompanied  by  tympanites 
and  great  pain,  taken  in  connection  with  the  anatomical 
location  of  the  wound,  afford  very  strong  evidence  of  a 
perforating  wound  of  the  intestines :  That  the  escape  of 
blood  from  the  anus  rarely  happens  soon  after  the  injury, 
and  is  consequently  of  little  value  as  a  diagnostic  sign." 

As  exceptional  instances,  where  either  the  severity  or 
the  mildness  of  the  symptoms  is  liable  to  mislead,  may  be 
mentioned  first  a  case  where  the  patient  was  apparently 
moribund  from  severe  shock,  although  there  was  no  per- 
foration; and,  secondly^  a  case  where  there  were  several 
perforations  but  no  serious  symptoms.  In  the  former 
case  the  bullet  had  only  perforated  the  clothes  in  which 
it  was  found,  the  skin  being  quite  intact;  in  the  latter 
it  had  perforated  the  small  intestine  in  two  places,  and  the 
large  in  one. 

*  Philadelphia  Medical  News,  1886.  vol.  xlix.  p.  601. 
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Nature  of  the  lesion. — It  may  be  roughly  said  that 
the  lesion  produced  by  shot  or  balls  of .  different  calibre 
vary  only  in  the  size  of  the  aperture ;  in  aH  respects  it  is  a 
lacerated  wound,  with  a  certain  amount  of  destruction  of 
tissue  along  the  track  taken  by  the  projectile.  The  size  of 
the  aperture,  however,  creates  a  serious  difference ;  for 
while  a  small  one  may  become  completely  occluded  by 
the  contraction  of  the  muscles  surrounding  the  channel, 
a  large  one  wUI,  as  regards  both  parietes  and  bowel,  admit 
of  the  escape  of  fadces. 

The  course  of  the  bullet  in  the  abdominal  wall  is  often 
difficult  to  trace.  It  may  have  completely  perforated  the 
parietes,  and  a  dark-stained  aperture  of  entrance  may  be 
seen,  but  the  passage  of  a  probe  along  the  track  may  be 
quite  impossible.  This  difficulty  may  arise  fi-om  one  of  two 
causes — either  the  unequal  contraction  of  the  powerful 
parietal  muscles  so  alters  the  direct  continuity  of  the  canal 
that  it  is  practically  rendered  impermeable,  or,  from  a  want 
of  knowledge  as  to  the  course  taken  by  the  bullet,  the 
surgeon  fails  to  strike  the  track.  The  point  is  of  consider- 
able practical  importance  to  remember,  because  the  failure 
in  any  endeavour  to  pass  an  instrument  along  the  track  of 
the  ball  should  not  mislead  the  surgeon  into  the  belief  that 
no  perforation  has  taken  place. 

To  what  extent  a  ball  may  be  deflected  by  the  soft  parts 
through  which  it  passes  it  is  not  possible  to  say.  It  is  held 
by  many  that  such  deflection  does  not  take  place,  while,  on 
the  other  hand,  it  is  maintained  that  the  track  is  always  a 
perfectly  straight  one.  However  this  may  be,  one  fact 
appears  certain  :  that  the  coil  of  bowel  most  injured  is  that 
lying  immediately  behind  or  opposite  the  track  in  the 
abdominal  parietes. 

Prognosis. — It  may  always  be  said  that  the  smaller  the 
projectile  the  more  favourable  will  be  the  prognosis ;  hence 
a  wound  produced  by  pellets  will  be  comparatively  less 
serious  than  one  produced  by  a  pistol  ball.  A  charge  of 
shot  fired  at  close  quarters  will  produce  a  much  graver 
injury  than  after  the  charge  has  spread. 

In  cases  where  no  operation  is  performed  by  far  the 
larger  number  end  fatally  from  acute  general  peritonitis. 
Such  cases  as  recover  for  a  short  time,  or  completely,  do  so 
from   the   formation   of  adhesions.     These  may  serve   to 
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occlude  the  lacerated  orifices  until  the  slough  BBparatee 
and  is  cturied  away  with  the  Fscee,  or  they  may  form  the 
boandariee  of  a  localised  peritonitis  which  eoda  in  the 
production  of  an  abscess.  In  the  latter  case  the  abscess 
may  burst  into  the  bowel,  the  most  favourable  couree ;  or 
externally,  with  the  possible  sequel  of  a  f»cal  fistula;  or 
into  the  peritoneal  cavity,  with  the  fatal  result  of  acute 
suppurative  peritonitis. 

In  cases  which  have  been  operated  upon,  that  is  to  fay, 
in  which  laparotomy  has  been  performed,  the  chance  of  a 
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successful  result  much  depends  upon  the  time  which  has 
elapsed  between  the  receipt  of  the  injury  and  the  operation. 
If  performed  within  six  hours,  the  prospects  are  much 
more  favourable  than  at  any  time  after  that ;  for  in  cases 
of  extravasation  peritonitis  will  have  commenced,  and  this 
alwaytj  adds  a  serious  factor  to  the  existing  lesion. 

Statistics  do  not  afford  any  very  safe  means  for  determiu' 
ing  the  value  of  operation ;  for,  as  seen,  so  much  depends 
upon  the  size  of  the  projectile,  the  range  at  which  it  was 
fired,  and  the  period  of  time  elapsing  before  operation. 
Numerous  cases  of  recovery  are  recorded  where  it  appears 
certain  that  but  for  the  operation  a  fatal  result  must  have 
ensued. 

As  regards  the  ultimate  lodgment  of  the  bullet,  if  tt 
does  not  pass  right  through  the  body,  as  it  rarely  does,  it 
may  find  a  final  resting-place  in  the  soft  parts  of  the  parietes 
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opposite  the  seat  of  entrance ;  or,  if  it  becomes  spent  before 
completely  traversing  the  abdominal  cavity,  it  may  simply 
pass  into  the  bowel  or  fall  into  some  dependent  part  of  the 
peritoneal  cavity.  We  know  now  that  we  need  no  longer 
remain  in  doubt  as  to  the  existence  or  not  of  a  bullet ;  by 
means  of  the  Roentgen  rays  we  can  definitely  prove  its 
presence  and  locate  its  position,  though  we  may  not  be  able 
to  state  in  what  particular  tissue  or  organ  it  is  lodged. 

It  must  be  remembered  that  balls,  especially  the  larger 
ones,  are  liable  to  carry  into  their  track  particles  of  clothing 
which,  from  their  naturally  septic  character,  are  likely  to 
produce  inflammation  independent  of  any  due  to  the  per- 
forating lesion. 

Treatment. — No  class  of  cases  has  given  rise  to  more 
discussion  in  recent  years  regarding  the  question  of  treat- 
ment than  that  under  consideration,  and  the  points  at  issue 
may  be  briefly  summed  up  in  the  simple  question  of 
whether  laparotomy  should  or  should  not  be  performed, 
or,  in  other  words,  whether  the  patient  should  be  left  to 
the  unaided  eflforts  of  nature  or  whether  the  surgeon  should 
intervene. 

From  the  conflicting  opinions  held  some  few  years  ago,  it 
would  have  been  impossible  to  deduce  a  method  of  practice 
which  had  sufficient  weight  to  enforce  it  as  the  only  correct 
one  to  adopt.  If  we  go  far  enough  back  we  find  a  distinct 
feeling  in  favour  of  non-interference.  But  in  the  most 
recently  expressed  views  there  is  a  clear  and  decided 
leaning  towards  active  intervention.  The  success  which 
has  attended  operations  in  cases  where  death  was  otherwise 
inevitable,  as  well  as  the  now  incontestable  safety  of  care- 
fully and  properly  performed  laparotomy,  have  largely 
tended  to  clear  the  way  for  a  definite  line  of  treatment.  If 
a  bowel  has  been  badly  perforated,  operation  alone  can  save 
life;  if  on  the  other  hand  the  perforation  has  been  small 
and  capable  of  natural  repair,  a  carefully  performed  laparo- 
tomy should  neither  hinder  the  reparative  process  nor 
cause  any  additional  danger. 

Assuming  therefore  that  laparotomy  is  a  perfectly  proper 
operation  to  employ,  are  there  any  special  indications  against 
ite  adoption  in  any  particular  case  ? 

As  has  already  been  pointed  out,  the  diagnostic  value  of 
probing  a  wound  is  practically  small,  for  in  a  case  of  com- 
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plete  perforation  it  may  be  jast  as  likely  impossible  as 
poesible  to  pass  it  along  the  track  of  the  bullet. 

If,  then,  there  is  distinct  evidence  of  a  wound  of  entrance, 
chat  may,  for  all  practical  purposes,  be  deemed  sufficient 
reason  for  entering  upon  other  considerations  regarding 
the  question  of  laparotomy.  The  most  important  of  these 
is  the  size  of  the  balf.  If  known  to  be  large,  the  question 
is  settled,  and  the  sooner  the  operation  is  performed  the 
better.  The  only  reason  for  delay  is  shock,  which  must 
first  be  allowed  to  pass  off  somewhat  before  the  shock 
associated  with  every  operation  is  added.  An  endeavour, 
however,  must  be  made  to  operate  before  general  peritonitis 
has  set  in.  Approximately  it  may  be  said  that  this  serious 
complication  commences,  as  a  rule,  within  the  first  six 
hours. 

Wounds  produced  by  pellets  of  small  shot,  and  especially 
when  the  symptoms  at  the  outeet  are  very  slight,  do  offer, 
at  the  first  sight,  considerable  temptation  to  delay  operative 
interference.  Experience,  however,  teaches  that  death  is 
the  most  common  result  in  these  cases,  and  hence  lapa- 
rotomy should  not  be  delayed.  The  only  instances  where 
there  would  seem  to  be  reason  for  non-interference  are 
those  cases,  seen  for  the  first  time  some  twelve  to  twenty-four 
hours  after  the  accident,  in  which  the  patient  appears  free 
from  any  serious  symptoms.  Here  it  is  possible  that  nature 
is  effecting  repair,  and  that  no  extravasation  has  taken 
place  into  the  peritoneal  cavity.  To  operate  under  such 
circumstances  might  possibly  unnecessarily  interfere  with 
the  reparative  process. 

Tlie  opercUion. — If  it  is  right  to  speak  of  more  care  in 
performing  laparotomy  for  one  cause  than  for  another,  then 
such  additional  care  should  be  exercised  in  the  treatment  of 
shot-wounds  of  the  intestine;  for  this  reason,  that  it  is 
always  necessary  to  handle  and  examine  the  whole  length 
of  the  intestinal  canal.  Hence  every  precaution  as  regards 
warmth  and  cleanliness  must  be  aldopted  to  protect  the 
bowels  during  the  necessary  exposure  and  manipulation  to 
which  they  are  subjected. 

A  median  incision  below  the  umbilicus  is  the  one  usually 
selected,  as  affording  a  better  opportunity  of  both  exam- 
ining the  abdominal  contents  and  treating  the  wounds 
found. 
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As  Id  the  case  of  incised  wounds,  the  escape  of  gas  or  faeces 
on  opening  the  abdomen  will  definitely  indicate  the  existence 
of  perforation. 

A  loop  of  bowel  is  picked  up,  and  one  end  carefully  traced 
until  a  perforation  is  met  with.  After  this  is  clewed,  the 
seai'ch  is  continued,  for  it  must  be  remembered  that  many 
perforations  may  be  present — as  many,  indeed,  as  sixteen 
have  been  met  with  in  one  case — ^and  closed  with  a  successful 
result. 

As  regards  the  treatment  of  the  bowel  lesion,  all  depends 
upon  the  nature  and  extent  of  the  injury.  The  simplest 
and  best  method,  when  it  can  be  doue^  is  to  close  the 
aperture  by  a  few  Lembert  sutures;  the  pouting  mucous 
membrane  should  be  turned  in  and  the  opposing  serous 
surfaces  united.  If  any  portion  of  the  bowel  is  so  badly 
damaged,  either  from  the  size  of  a  single  aperture  or  the 
proximity  of  several  wounds,  that  simple  union  does  not 
appeal'  possible,  removal  of  the  part  will  be  necessary. 

The  condition  of  the  mesentery  should  be  carefully  noted 
as  the  examination  of  the  bowel  proceeds ;  this  is  the  more 
necessary  when  there  is  evidence  of  considerable  haemorrhage. 
No  doubtful  bleeding  point  or  lesion  in  the  mesentery  should 
be  left  unsecured. 

After  both  small  and  large  intestine  have  been  com- 
pletely and  carefully  overhauled  and  all  lesions  treated,  the 
abdominal  cavity  must  be  freely  and  efficiently  irrigated, 
with  the  insertion  of  a  drainage  tube,  if  considered 
advisable. 

As  regards  after  treatment,  everything  must  be  carried 
out  on  the  general  principle  of  rest,  sufficiently  discussed  in 
detail  already  under  other  operations  upon  the  alimentary 
canal.     (See  page  158.) 

There  are  various  points — such,  for  instance,  as  the  shape 
of  a  ball,  whether  round  or  conical,  the  nature  of  its  mantle, 
4$^. — which  have  a  bearing  upon  the  kind  of  lesion  pro- 
duced, that  are  unnoticed  here.  Upon  these  and  many 
other  considerations,  works  on  military  surgery  must  be 
consulted. 
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CHAPTER   XXX 

FOREIGN    BODIES. 

It  vould  involve  far  too  extended  a  discussion  of  the  subject 
to  attempt  to  deal  with  all  the  foreign  bodies  which  may 
pass  into,  pass  through,  or  arise  within  the  intestinal  canal. 
It  is  only  proposed  to  consider  some  of  these,  and  more  par- 
ticularly to  treat  of  the  troubles  to  which,  when  impacted, 
they  give  rise. 

In  treating  the  subject  both  the  small  and  the  large 
intestine  will  be  considered,  for  while  there  may  be  some 
slight  differences,  there  are  many  more  points  of  agree- 
ment. The  lesions  which  may  arise  as  the  result  of 
impaction  in  either  portion  of  the  bowel  are  much  the 
same. 

Nature  of  foreign  bodies. — It  need  scarcely  be 
pointed  out  that  there  is  hardly  any  limit — except  regarding 
size — in  shape,  consistency,  and  weight  of  the  bodies  which 
may  become  lodged  in  some  part  of  the  bowel.  In  the  case  of 
sane  people  it  is  frequently  some  article  of  diet,  such,  for  in- 
stance, as  a  fish-bone,  or  other  small  bone,  either  whole  or  in 
fragments,  fruit-stones,  <bc.;  while  in  lunatics,  and  those  who 
practise  tricks  of  jugglery,  they  are  knives,  forks,  spoons, 
tobaooo-pipes,  broken  pieces  of  china,  glass,  <&c.  In  the 
former  class  of  patients  it  more  frequently  happens  that 
nothing  is  known  of  the  fact  that  something  has  been 
swallowed  likely  to  account  for  the  symptoms  which 
subsequently  arise,  except  in  such  instances  as  the  acci- 
dental swallowing  of  a  dental  plate,  a  coin,  a  pin,  and 
such-like  articles.  In  the  latter  class,  however,  some  clue 
usually  exists  from  the  absence  or  loss  of  certain  articles 
previously  known  to  have  existed,  and  the  confession  on 
the  part  of  the  individual. 

There  is  a  class  of  bodies  of  natural  formation  within 
the  intestine  which  are  sometimes  the  cause  of  serious 
troubles — namely,  intestinal  concretions  or  enteroliths,  and 
biliary  calculi.  These  will  receive  separate  consideration 
later. 
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Course  of  a  foreign  body  in  process  of  natural 
ezpnlsion. — The  best  guide  to  the  symptoms  connected 
with  the  lodgment  or  impaction  of  a  foreign  body  is  a 
knowledge  of  the  processes  which  nature  adopts  for  its 
expulsion. 

While  it  is  possible  for  the  botiy  to  lodge  and  produce  its 
ill  effects  in  any  part  of  the  canal,  from  the  duodenum  to 
the  sigmoid  flexure,  it  more  frequently  happens  in  the 
neighbourhood  of  the  caecum.  Here  it  may  become  im- 
pacted in  the  narrowed  orifice  of  the  ileo-csecal  valve,  or 
lodged  in  the  caecum. 

The  following  pathological  events  may  occur  where  a 
foreign  body  becomes  lodged  at  any  particular  part : 

(1)  It  causes  ulceration  of  the  bowel,  which, 

(2)  Without  the  previous  formation  of  adhesions,  may 
lead  to  perforation  directly  into  the  peritoneal  cavity,  but 
which, 

(8)  With  adhesion,  may  lead  to  a  localised  abscess. 

(4)  The  abscess  bursting  may  create  a  communication 
with  (a)  the  outside  of  the  body,  (6)  the  interior  of  some 
neighbouring  viscus,  or  (c)  the  general  peritoneal  cavity. 

(5)  It  may  cause  temporary  obstruction  or 

(6)  Acute  intestinal  obstruction. 

(7)  Certain  bodies  such  as  needles  may  pass  innocuously 
through  the  tissues. 

Symptoms. — (1)  When  the  body  causes  tUcercUian. — 
Whether  or  not  symptoms  manifest  themselves  in  con- 
nection with  ulceration  of  the  bowel,  will  depend  mostly 
upon  the  amount  of  ulceration  present.  Even  when  small 
it  may  lead  to  enteritis,  but  when  large  and  extending 
around  the  entire  circumference  of  the  bowel,  it  may  be 
followed  by  stricture.  The  symptoms  in  connection  with 
these  conditions  will  be  chiefly  those  of  bowel  irritation,  as 
shown  by  diarrhoea,  pains  mostly  of  a  colicky  character,  and 
other  disorders  connected  with  deranged  intestinal  action. 
As  stricture  advances  and  the  canal  becomes  narrow,  symp- 
toms of  obstruction  may  set  in  either  gradually  or  more  or 
less  suddenly. 

(2)  Perforation  of  the  bowel  without  adhesions. — In  all  cases 
where  previous  thinning  of  the  bowel  has  taken  place  by 
ulceration,  or  the  immediate  perforation  of  the  intestinal 
wall  has  been  of  larger  dimension  than  such  as  might  be 
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produced  by  the  passage  of  a  needle,  the  immediate  result 
of  the  extrusion  of  the  body  into  the  general  peritooeal 
cavity  is  to  set  up  acute  peritonitis.  In  these  cases  it  not 
infrequently  happens  that  the  patient  is  enjoying  perfect 
health,  with  no  indication  of  any  bowel  trouble,  up  to  the 
moment  perforation  takes  place.  Then  follow  acute  pain, 
collapse,  and  later  all  the  symptoms  of  peritonitis,  from 
which  the  patient  rapidly  dies. 

(3)  PerforaMon  after  the  formation  of  adhesione. — In  any 
case  of  slowly  progressive  ulceration,  as  the  result  of  the 
impacted  body,  it  is  more  than  likely  that  some  inflam- 
matory process  will  advance  beyond  the  actual  seat  of 
ulceration;  and  as  soon  as  this  reaches  and  involves  the 
peritoneal  surface,  adhesions  usually  take  place  between  the 
affected  part  and  some  neighbouring  tissue  or  organ.  Any 
escape,  therefore,  of  the  body  into  the  general  peritoneal 
cavity  is  for  the  time  being  pravented.  The  body,  however, 
gradually  finds  its  way  out,  accompanied  possibly  with  some 
of  the  septic  contents  of  the  bowel.  It  forms  a  bed  for 
itself  in  the  midst  of  the  newly  formed  adhesions.  Up  to 
this  stage  there  may  have  been  no  symptoms  to  indicate  the 
process  which  was  taking  place  within  the  abdomen.  Any 
further  advance,  however,  will  soon  become  manifest.  One 
direction  in  which  this  may  take  place  is  in  the  formation 
of  an  abscess,  which,  as  it  increases  in  size,  may  fioally 
burst,  either  through  the  parietes  externally,  internally 
into  some  viscus,  or  into  the  general  cavity  of  the  peri- 
toneum. The  various  symptoms,  therefore,  which  may 
develop  will  depend  upon  which  of  these  courses  is  taken. 

(4)  The  abscess  bursts  (a)  extemoMy, — That  the  abscess 
is  tending  towards  the  surface  of  the  body  soon  becomes 
manifest. 

The  first  symptom  will  be  the  feeling  of  a  tumour  in  the 
abdomen,  somewhat  tender  on  palpatiou.  As  the  parietes 
and  skin  get  involved,  the  evidence  of  inflammatory  mis- 
chief becomes  more  prominent,  until  it  is  sufficiently  clear 
that  an  abscess  exists.  With  the  exception  of  possibly  some 
rise  of  temperature,  these  conditions  may  progress,  espe- 
cially in  the  earlier  stages,  with  little  or  no  constitutional 
disturbance.  If  the  abscess  is  not  opened  it  will  burst,  and 
then,  if  the  body  be  not  ejected  at  the  first,  either  continue 
to  discharge  through  a  fistulous  opening  or  leave  the  more 
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serious  condition  of  a  fiecal  fistula.  The  latter  condition 
depends  upon  the  size  of  the  ulcerated  aperture  in  the 
bowel  left  after  the  passage  through  it  of  the  foreign  body. 
If,  on  the  other  hand,  the  body  be  removed  while  the 
communication  with  the  bowel  has  already  healed,  a 
complete  subsidence  of  all  symptoms  should  follow. 

The  treatment  of  any  case  depends  upon  the  stage  to 
which  the  procass  has  extended.  Any  attempt  of  the 
surgeon  to  deal  with  it  at  its  earliest  period,  when  little 
more  than  an  ill-defined  tender  tumour  can  be  felt  within 
the  abdomen,  must  be  undertaken  with  care.  Although  the 
abscess  may  be  localised,  it  may  not  yet  have  contracted 
adhesions  to  the  parietes,  so  that  any  endeavour  to  open  it 
necessarily  involves  opening  at  the  same  time  the  general 
peritoneal  cavity.  If  an  exploratory  operation  is  decided 
upon,  the  treatment  of  the  abscess  when  opened  will  depend 
upon  whether  or  not  there  is  any  mateiial  communication 
with  the  bowel.  If  there  be  no  bowel  communication,  then 
after  emptying  the  abscess  cavity  it  should  be  dried  and 
dusted  with  iodoform  or  stuffed  with  iodoform  gauze.  If, 
on  the  other  hand,  the  serious  complication  of  a  feecal  tistula 
exists,  the  surgeon  will  have  to  choose  between  excision  of 
the  part  or  attachment  of  the  bowel  to  the  parietes  and  the 
establishment  of  a  fsecal  fistula  or  an  artificial  anus.  What- 
ever the  difficulty  encountered,  cleansing  the  peritoneal 
cavity  must  be  efficiently  carried  out.  - 

When  there  is  distinct  evidence  of  an  abscess  on  the 
abdominal  surface,  there  is  little  fear  that  adhesions  have 
not  formed  with  the  parietes,  and  no  danger  exists  therefore 
of  opening  the  peritoneal  cavity.  An  incision  is  all  that  is 
needed,  and  if  perchance  a  fsecal  fistula  remains  it  can  be 
susbequently  dealt  with  by  an  intra-abdominal  operation, 
supposing  it  does  not  naturally  close. 

It  should  be  noted  that  the  result  of  adhesions  and  the 
embedding  of  a  foreign  body  within  them  does  not  neces- 
sarily lead  to  the  formation  of  an  abscess.  In  cases  where 
foreign  bodies  i*emain  for  any  length  of  time  within  the 
body  cavity,  it  is  by  such  a  process  of  adhesive  forma- 
tion that  they  are  cut  ofi*  and  kept  secure  for  variable 
periods.  At  any  time,  however,  inflammatory  mischief 
may  be  set  up  and  the  sequence  of  events  above  described 
take  place. 
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(6)  7^  ahsceaa  hursts  into  some  viscus. — This  termination 
of  nature's  endeavour  to  get  rid  of  a  foreign  body  is  rare ; 
and  from  recorded  cases  it  would  seem  that  the  bladder  is 
the  viscus  mobt  frequently  perforated.  It  is  usually  not 
until  the  body  has  ulcerated  its  way  through,  or  an  abscess 
has  burst  with  ejection  of  the  body  into,  the  bladder  that 
symptoms  of  any  urgency  arise,  and  then  those  that  do 
appear  are  solely  connected  with  that  organ.  The  patient 
soon  complains  of  irritability  of  the  bladder ;  there  is  fre- 
quency of  micturition  associated  with  pain.  The  urine  may 
contain  particles  of  fsecal  material  and  pus,  and  when  passed 
be  accompanied  by  gas.  The  passage  of  a  soimd  may  or 
may  not  detect  the  presence  of  the  body.  Bodies  which 
pass  into  the  bladder  from  the  bowel  may  be  naturally 
expelled  per  urethromi ;  failing  such  a  result,  they  will  need 
to  be  removed  either  by  perineal  or  suprapubic  cystotomy. 
In  cases  where  a  fistula  exists  between  the  bowel  and  the 
bladder,  it  may  be  considered  necessary  to  perform  an 
abdominal  operation  to  close  the  two  apertures.  This,  how- 
ever, should  not  be  attempted  until  nature  has  been  given 
a  fair  trial  to  effect  occlusion. 

(c)  The  abscess  bursts  into  the  peritoneal  cavity, — This 
rarely  happens  as  a  natural  result.  The  tendency  rather 
is  for  adhesions  to  form  with  other  parts,  and  so  protect  the 
peritoneal  cavity.  The  cause  most  likely  to  bring  about 
such  an  untoward  result  is  some  undue  and  sudden  exertion 
on  the  part  of  the  patient.  To  the  surgeon  nothing  is 
suggested  beyond  the  fact  that  possibly  perforation  has 
taken  place.  The  only  treatment,  therefore,  of  any  value 
i»  exploratory  laparotomy.  The  discovery  of  a  foreign 
body  or  fsecal  material  within  the  abdominal  cavity  should 
lead  to  a  close  and  careful  search  for  any  perforation  in 
the  bowel.  The  further  treatment  of  the  case  will  depend 
upon  the  state  of  the  parts  found,  and  may  be  considered  suffi- 
ciently dealt  with  under  (5),  where  similar  conditions  exist. 

(5)  Causes  temporary  obstruction. — A  foreign  body  may  be 
the  cause  of  temporary  obstruction,  arising  either  shortly 
after  it  has  entered  the  bowel  or  much  later,  when  it  has 
caused  ulceration  and  possibly  led  to  stricture. 

When  the  cause  remains  after  the  symptoms  have  sub- 
sided, there  is  a  likelihood  of  recurrence  at  some  future 
date,  with  the  possibility  that  the  subacute  or  temporaiy 
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attack  may  at  any  time  become  acute  and  fatal.  This 
latter  result  is  most  liable  to  occur  where  stricture  is  the 
cause  of  the  obstruction.  In  such  cases  it  needs  but  an 
eflectual  plug  to  completely  block  the  narrowed  aperture  to 
produce  acute  obstruction. 

The  symptoms  of  temporary  obstruction  are  mostly  those 
of  the  acute  form,  only  in  a  much  less  marked  degree.  The 
patient  may  vomit,  pass  neither  fseoes  nor  flatus  per  rectum^ 
although  suflering  from  constant  tenesmus.  There  will  be 
a  feeling  of  abdominal  discomfort  which  may  amount  to 
pain.  There  is  usually  an  absence  of  those  general  con- 
stitutional symptoms  which  present  such  a  marked  feature 
in  the  acute  form.  The  pulse  is  normal,  the  face  not 
pinched  or  sunken,  the  tongue  moist,  and  the  patient  not 
painfully  distressed.  The  attack  may  last  for  two  or  three 
days,  when  flatus  begins  to  pass,  faeces  follow,  and  all  the 
symptoms  subside. 

In  treating  this  condition  the  patient  should  be  confined 
to  bed.  Purgatives  should  be  avoided,  but  small  doses  of 
belladonna  combined  with  a  little  opium  should  be  adminis- 
tered. The  rectum  and  lower  part  of  the  large  bowel 
should  be  emptied  by  the  use  of  large  fluid  enemata,  which 
may  be  repeated  some  three  or  four  times.  Nourishment 
should  be  limited  to  milk  and  easily  digested  soups  and 
other  fluid  material.  The  stomach,  however,  will  probably 
tolerate  but  little,  and  should  not  therefore  be  burdened 
with  too  much  of  anything. 

(6)  Causes  acute  intestirud  obstrucHon, — ^A  fuller  description 
of  acute  obstruction  from  causes  of  this  character  will  be 
found  later  on,  but  it  may  be  briefly  alluded  to  here. 

The  causes  which  give  rise  to  temporary  obstruction  may 
equally  lead  to  the  acute,  fatal  form. 

In  some  instances  it  may  be  possible  to  trace  the  symp- 
toms to  their  true  cause ;  more  frequently,  however,  a  con- 
siderable time  elapses  between  the  ingestion  of  the  body,  or 
its  passage  into  the  bowel,  and  the  onset  of  acute  symptoms. 
In  cases  of  stricture  resulting  from  ulceration  the  eflect  of 
an  impacted  foreign  body,  it  is  hardly  likely  that  the  true 
cause  of  the  sudden  obstruction  will  be  correctly  divined, 
although  there  may  previously  have  existed  symptoms  indi- 
cative of  chronic  obstruction.  (See  also  Obstruction  from 
Gall  Stones.) 
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(7)  Eff€ei8prodv4sed  by  wandering  jieedlea, — It  occasionally 
happens  that  needles  swallowed  find  their  waj  through 
the  tissues  with  comparatively  slight  inconvenience  to  the 
patient.  It  would  appear  that  these  are  about  the  only 
foreign  bodies  which  having  passed  out  of  the  bowel  may 
become  encysted,  and  so  remain  for  indefinite  periods  em- 
bedded  in  the  tissues. 

Oases  are  not  infrequently  recorded  of  foreign  bodies 
getting  into  a  herniated  loop  of  bowel.  The  body  becomes 
impacted,  and  changes  are  set  up  which  lead  to  symptoms 
suggestive  of  strangulated  hernia.  It  should  be  remembered 
that  in  all  questions  connected  with  the  possible  presence 
of  foreign  bodies  in  the  intestine  we  can  now  call  to  oui*  aid 
the  invaluable  diagnostic  properties  of  the  Roentgen  rays, 
while  in  all  cases  where  the  body  is  such  as  to  obstinict  the 
rays  we  may  obtain  a  skiagraph  of  it. 


CHAPTER  XXXL 

TUBERCULAR   AND    TYPHOID    ULCERATION. 

The  small  intestine  may  be  afiecied  by  many  forms  of 
ulceration,  but  it  is  only  necessary  to  consider  here  two 
kinds,  tubercular  and  typhoid,  which  are  liable  to  give  rise 
to  complications  calling  for  surgical  intervention. 

Tubercular  ulceration. — This  form  of  ulceration,  so 
frequently  met  with  in  advanced  cases  of  pulmonary 
phthisis,  affects  mostly  the  lower  part  of  the  ileum,  although 
any  portion  of  the  canal  up  to  the  duodenum  may  be 
involved.  The  tubercular  process  attacks  almost  exclusively 
Peyer's  patches  and  the  solitary  glands.  At  an  early  stage 
of  the  disease  the  glands  contain  numerous  grey  granules 
which  later  form  yellow  cheesy  mas.<^es,  and  thpee  latter 
breaking  down  give  rise  to  the  ulcer.  The  tendency  is  for 
the  process  to  extend  transversely  in  the  direction  of  the 
blood  vesstels,  so  that  in  extreme  instances  the  bowel  is 
completely  encircled  by  ulceration.     Invasion  may  also  take 
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place  in  a  longitudinal  direction,  producing  therefore  ulcers 
of  considerable  variety  in  size  and  shape. 

The  ulcer  in  its  most  typical  form  presents  an  excavated 
appettmnce,  with  thickened  overhanging  edges  and  an 
irregularly  tuberculated  floor  (see  Fig.  86).  The  inflamma- 
tory thickening  which  precedes  the  process  of  ulceration 


FlO.  36.— Tuberci 
The 

tenils  to  prevent  perforation,  although  in  exceptional 
instances  this  latter  result  ensues. 

While  ulceration  is  progressing  in  one  part  of  the  ulcer, 
cicatrisation  may  be  taking  place  in  another ;  and  where  in 
any  case  the  ulcer  has  extended  entirely  round  the  bowel, 
the  subsequent  healing  may  lead  to  stenosis  at  that  par- 
ticular part. 

Occasionally  adhesions  take  place  between  the  floor  of  the 
ulcer  and  neighbouring  parts.  In  one  case  which  came 
under  my  own  observation,  the  bowel  had  become  adherent 
to  the  parietes  oti  the  left  side  of  the  umbilicus ;  a  chronic 
tubercular  abscess  formed,  and  pointed  beneath  the  skin. 
The  abscess  was  opened  and  scraped.  A  few  days  later  a 
fecal  fistula  unexpectedly  appeared.  The  patient  eventually 
died,  when  it  was  shown  at  the  post-mortem  that  the  tuber- 
cular process  was  one  which  had  extended  from  the  bowel 
outwards  thi'ough  the  parietes. 
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Symptoms. — Tho  symptoms  connected  with  tubercular 
ulceration  of  the  bowels  are  in  many  instances  not  specially 
distinctive.  When  the  lower  part  of  the  ileum  is 
markedly  involved  there  may  be  tenderness  and  more  or 
less  pain  in  the  right  iliac  fossa.  The  bowels  may  move 
freely,  amounting  in  the  severer  forms  to  obstinate  and 
unconti-ollable  diarrhoea ;  in  other  cases  there  may  be  con- 
stipation. When  the  bowel  symptoms  are  marked,  other 
constitutional  disturbances  will  become  manifest,  such  as 
emaciation,  hectic,  night  sweating,  and  those  many  well- 
recogoised  indications  of  advancing  tuberculosis  in  other 
parts.  For  a  further  and  more  detailed  description  of  these 
conditions,  medical  works  should  be  consulted. 

Treatment. — ^From  a  surgical  point  of  view  it  is  only 
necessary  to  consider  the  possible  complications,  such  as 
perforation,  stricture,  and  localised  abscess.  So  far  as  these 
are  concerned  they  are  all  too  rarely  met  with  to  admit  of 
any  statement  regarding  treatment  other  than  that  which  is 
included  under  general  surgical  principles.  If  other  circum- 
stances allowed,  perforation  might  be  reasonably  dealt  with 
ill  the  same  way  as  in  the  case  of  perforations  occurring 
from  other  causes;  and  as  regards  stricture,  excision  or 
some  form  of  plastic  operation  may  be  required.  An 
abscess  arising  in  connection  with  an  ulcer  should  be 
opened  and  drained  without  further  interference  in  the  way 
of  scraping. 

Tjfphoid  ulceration. — Ulceration  of  the  bowel  in 
typhoid  presents  some  features  of  marked  contrast  to  that 
of  tubercular  ulceration.  One  of  the  chief  points  of  dis- 
tinction is  the  tendency  of  the  former  to  perforation,  and 
in  this  particular  feature  it  contributes  the  one  important 
factor  of  interest  to  the  surgeon. 

Inasmuch  as  the  process  of  ulceration  attacks  the  solitary 
and  agminated  follicles,  the  ulcers  are  found  wherever 
these  glands  normally  exist.  Thus,  then,  they  are  most 
prominently  present  in  the  lower  part  of  the  ileum.  The 
ulcer  in  its  most  typical  form  assumes  the  size  and  outline 
of  the  follicle  attacked ;  in  the  case  of  agminated  follicles 
or  Peyer's  patches,  it  is  oval  and  in  the  longitudinal  axis  of 
the  bowel.  It  contains  either  a  yellowish  slough  on  the 
point  of  separation,  or  the  shreddy  remnants  of  one 
which  has  become  detached.     The  floor  of  the  ulcer  after 
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separation  of  the  Rloughs  is  thin  and  may  he  formed  of 
the  muKcular  coat,  or,  in  cases  where  the  ulcer  is  approach- 
ing perforation,  nothing  hut  the  thin  serous  coat  may 
intervene. 

The  result  of  ulceration  is  to  produce  either  a  localised 
ahscess  or  general  peritonitis.  The  former,  from  itd 
excessive  rarity,  may  he  passed  over,  although  the  possi- 
bility of  its  occurrence  should  be  borne  in  mind.  The  latter 
is  not  infrequent,  and  almost  without  exception  fatal. 
Cases  have  been  reported  where  it  is  supposed  perforation 
has  taken  place  and  recovery  ensued.  There  is,  however, 
the  great  difficulty  of  deciding  with  any  degree  of  certainty 
whether  in  these  cases  of  recovery  perforation  did  actually 
take  place.  And,  further,  there  is  the  question  whether  the 
supposed  perforation  might  not  have  been  due  to  some 
other  concurrent  disorder. 

Hawkins*  has  contributed  some  valuable  statistics  with 
I'egard  to  the  frequency  of  perforation,  the  period  of  occur- 
rence, and  the  seat  of  perforation. 

Frequency  of  perforation, — In  the  case  of  children  from 
2  years  to  15  inclusive,  out  of  twenty  which  were  fatal  in  a 
total  of  251  cases  of  typhoid,  six  owed  their  death  to 
perforation.  In  adults  a  similar  number  of  investigations 
showed  a  mortality  of  forty-three,  out  of  which  eighteen 
died  from  perforation. 

Period  of  occurrence, — In  children  perforation  occurred 
during  the  third  week  in  one  case,  during  the  fourth  week 
in  two  cases,  during  the  ninth  week  in  one  case,  and  during 
a  relapse  in  two  cases. 

In  adults  the  perforation  occurred  during  the  second  week 
in  two  cases,  during  the  third  week  in  six  cases  (at  the  early 
part  in  three  cases,  in  the  middle  in  one,  and  at  the  end  in 
two  cases),  at  the  end  of  the  fourth  week  in  two  instances, 
during  the  sixth  week  in  one  case,  during  the  seventh  week 
in  two  cases,  and  during  the  eighth  in  one.  The  dates  in  the 
remaining  four  cases  are  not  given. 

Seat  of  perforation, — As  the  result  of  an  investigation  of 
seventy-two  necropsies  where  perforation  had  caused  death, 
Hawkins  found  that  in  sixty-one  instances  the  ileum  was 
perforated  at  distances  above  the  ileo-c8Bcal  valve  varying 

*  Lancet,  1893,  vol.  ii.  p.  245. 
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Fig.  37-— Typhoid  Ulckration  anu  Pkhi^ikatjon.— The  upper 
specimen  h.15  a  piece  of  whalebone  passing  through  a  perforation  in  Ihc 
centre  of  a  sloiigb,  which  had  caused  perlloniiis     ( lV./..\/.,  Glat.) 
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from  one  inch  to  six  feet,  being  in  the  majority  of  instances 
six,  twelve,  and  twenty-four  inches  In  the  remaining 
eleven  cases  the  perforation  was  situated  as  follows:  the 
colon  in  five  instances,  the  anterior  surface  of  the  caecum  in 
three,  and  the  caecal  appendix  in  three.  Of  the  five  per- 
forations in  the  colon  one  was  in  the  ascending  colon,  an 
inch  above  the  caecum  (there  being  also  a  perforation  in  the 
ileum),  another  in  the  transverse  colon,  and  three  in  the 
descending  colon,  two  being  in  the  upper  part  and  one  in 
the  sigmoid  flexure. 

In  no  case  was  a  perforation  found  in  the  duodenum  or 
the  jejunum. 

Thera  are  facts  in  these  statistics  of  considerable  practical 
value  to  the  surgeon.  In  the  first  place,  it  will  be  noted 
that  by  far  the  largest  number  of  perforations  take  place 
within  the  first  twenty-four  inches  of  the  csecal  extremity 
of  the  ileum :  in  the  second,  that  the  jejunum  is  almost 
always  exempt  from  perforation.  Again,  in  the  seventy- 
two  cases  where  death  occurred  from  'perforation,  in  only 
one  instance  is  it  noted  that  a  second  perforation  existed. 
The  value  of  these  facts  considered  in  regard  to  operation 
will  be  alluded  to  later. 

SymptoniB. — In  all  but  exceptional  cases  perforation 
takes  place  during  the  obvious  progress  of  the  disease.  The 
exceptional  instances  are  those  where  the  patient,  though 
feeling  possibly  unwell,  is  continuing  his  customary  avoca- 
tion when  suddenly  he  is  seized  with  acute  symptoms. 

The  symptoms  connected  with  perforation  appear  to  be 
more  manifestly  acute  when  the  patient  is  not  suffering 
markedly  in  other  respects  from  the  effects  of  the  fever 
poison.  Thus  a  patient  who  has  only  a  mild  attack  of 
typhoid,  or  who  is  making  apparently  good  progress  towards 
recovery,  becomes  attacked  with  intense  abdominal  pain, 
collapse,  vomiting,  tenderness  over  the  abdomen  with  dis- 
tension, and  other  symptoms  indicative  of  progressing 
general  peritonitis.  On  the  other  hand,  a  patient  who  is 
already  seriously  ill  from  the  disease  will  present  much 
slighter  indications  ;  the  sudden  onset  of  a  change,  however 
marked  it  may  be  by  signs  of  collapse,  with  a  fall  in  tem- 
perature, increased  rapidity  and  feebleness  of  pulse,  rapid 
thoracic  respiration,  and  distension  of  the  abdomen,  should 
be  looked  upon  as  indicative  of  perforation.     "  The  sudden 
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appearance  in  the  course  of  enteric  fever  of  symptoms  of 
intense  collapse  even  when  no  distinct  evidence  of  abdominal 
inflammation  is  present,  points  to  the  occurrence  of  perfora- 
tion''  (Bristowe). 

Treatment. — ^The  introduction  of  the  question  of  opera- 
tive intervention  in  the  treatment  of  perforation  is  of  com- 
paratively recent  date.  According  to  Louis,*  who  has  care- 
fully investigated  the  subject,  Jjeyden  in  May  1884  was  the 
first  to  suggest  treatment  by  laparotomy,  while  Mikulicz, 
who  read  a  paper  upon  the  subject  in  September  of  the 
same  year,  appears  to  have  been  the  first  to  act  upon  the 
suggestion.  The  perforation  was  sutured  and  the  patient 
recovered.  The  operation,  at  first  comparatively  infrequent, 
has  now  come  to  be  the  established  method  of  dealing  with 
every  suitable  case.  And  it  may  be  truly  said  that  not  to 
subject  a  patient  to  laparotomy  under  such  circumstances 
is  to  fail  in  carrying  out  the  only  and  proper  means  to  ^ave 
life. 

The  conditions  of  the  patients  in  whom  perforations  take 
place  vary  so  widely  that  the  prospects  of  a  successful 
operation  in  any  particular  case  can  only  be  properly 
reckoned  by  carefully  taking  them  into  account.  Thus,  to 
open  the  abdomen  when  perforation  has  occurred  in  a  patient 
who  is  in  the  height  of  the  disease  and  in  a  low  typhoid 
condition  can  hardly  be  considered  comparable,  as  regards 
the  prospects  of  succest^,  to  one  in  whom  convalescence  has 
reached  an  advanced  stage,  and  the  patient  therefore  in  a 
much  more  fit  condition  to  stand  the  additional  strain  of  an 
operation. 

Operation* — Every  means  must  be  taken  to  operate 
with  the  greatest  possible  rapidity,  and  with  much  care  in 
manipulating  the  inflamed  and  ulcerated  bowel ;  to  ensure 
the  efficient  closure  of  the  perforation,  and  the  perfect 
cleansing  of  the  peritoneal  cavity. 

The  abdomen  should  be  opened  by  a  median  incision 
below  the  umbilicus.  The  hand  is  then  inserted,  and  the 
ileum  at  its  junction  with  the  caecum  sought  for  in  the  right 
iliac  fossa.  The  ileum  is  examined  by  tracing  it  upwards  or 
away  from  the  ctecum.  As  soon  as  a  perforation  is  met 
with,  it  should  be  brought  sufficiently  into  view  to  enable 
sutures  to  be  passed. 

*  Le  Progres  Medical,  1890,  vol.  xii.  p.  512. 
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The  perforation  and  the  ulcer,  of  which  it  is  a  part, 
ahould  be  folded  in,  and  the  serous  surfaces  united  over 
the  ulcer  in  the  long  axis  of  the  bowel  by  a  series  of 
Lembert  sutures.  The  rarity  of  a  second  perforation 
renders  it  not  absolutely  necessary  to  subject  the  patient  to 
the  prolonged  exposure  and  manipulation  required  to 
examine  the  whole  length  of  the  intestinal  canal.  Such 
examination  may,  however,  embrace  the  lower  few  feet  of 
the  ileum,  and  must  be  carried  out  in  extenao  when  failure  to 
find  the  perforation  in  the  more  common  seat  of  the  iliac 
fossa  happens. 

After  returning  the  sutured  bowel  the  abdominal  cavity 
must  be  carefully  cleansed,  either  by  irrigation  with  warm 
normal  saline  solution  or  by  simply  wiping  out.  If  deemed 
advisable  the  neighbourhood  of  the  intestinal  wound  must 
be  stuffed  with  iodoform  gauze.  The  cavity  of  the  pelvis 
should  be  carefully  looked  to.  If  deemed  advisable  a  drain- 
age tube  may  be  used,  conducted  well  down  into  the  pelvic 
cavity.  The  parietal  wound  is  finally  closed  with  the  ex- 
ception of  the  aperture  left  for  the  tube  when  the  latter  is 
used,  or  for  the  gauze  stuffing  when  the  deep  parts  are 
packed. 

It  is  well  to  remember  that  when  doubt  exists  as  to  the 
possible  future  perforation  of  other  ulcers,  the  spreading  of 
the  omentum  over  the  suspected  part  adds  considerable 
security  and  support  to  it. 

As  modifications  of  this  method  of  operating,  Liicke's 
suggestion  of  making  an  artificial  anus,  by  stitching  the 
bowel  at  the  seat  of  perforation  to  the  parietal  wound,  may 
be  carried  out ;  and  in  female  cases  Douglas's  pouch  can  be 
efficiently  drained  by  a  tube  passed  into  it  from  the  vagina. 
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OBSTRUCTION. 

1.    INTERNAL    HERNIA. 

(a)    JNTO  normal  peritoneal  FOSSiE. 

(b)  through  adventitious  or  congenital  aper- 

tures. 

(c)  under  bands,  cords,  diverticula,  &c. 

2.  adhesions,  kinking. 

3.  intussusception. 

4.  volvulus. 

5.  stricture. 

6.  gall  stones,  intestinal  concretions. 

7.  tumours  of  the  bowel  wall. 

8.  pressure  from  without. 

9.  peritonitis,  enteritis. 

10.  congenital  abnormalities,  maldevelopment. 

While  it  is  usual  in  most  text-books  to  treat,  under  the 
head  of  Intestinal  Obstruction,  the  large  as  well  as  the 
small  intestine,  I  have  preferred  to  keep  to  the  original 
scheme  I  had  in  view  of  dealing  as  far  as  possible  with 
certain  regions,  only  combining  portions  where  the  affections 
involving  them  are  practically  inseparable. 

The  part  played  by  the  jejunum  and  ileum  in  intestinal 
obstruction  comprises  considerably  more  than  that  of  any 
other  portion  of  the  alimentary  tract.  The  greater  length 
of  this  section  of  the  canal,  its  greater  mobility  and  more 
exposed  position,  naturally  predispose  it  to  sources  of  ob- 
struction not  met  with  in  other  parts. 

Obstruction  of  either  the  jejunum  or  the  ileum  may  be 
brought  about  by  causes  external  or  internal  to  the  canal^ 
but  not  organically  connected  with  it,  and  by  changes  in- 
volving the  bowel  wall  itself.     Remembering  this  and  the 
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fact  that  this  section  of  the  alimentary  canal  consists  of  a 
long  tube,  freely  movable,  with  soft  and  easily  compressible 
walls,  it  requires  very  little  effort  to  conjure  up  in  the  mind 
the  various  conditions  which  might  prove  the  direct  source 
of  obstruction.  Thus  the  tube  may  become  blocked,  bent, 
twisted,  compressed,  kinked,  and  so  on.  But  such  conditions 
need  to  be  technically  expressed,  and  their  enumeration,  as 
expressed  in  the  heading  of  the  chapter,  forms  the  basis  for 
their  consideration. 

1.  Internal  hernia: — (A)  Into  normal  peritoneal 
fossw. — Anatomically,  and  independent  of  the  common 
parietal  seats  of  hernia,  there  may  be  said  to  exist  within 
the  abdomen  four  situations  in  which  a  loop  of  intestine 
may  become  strangulated.  Three  of  these  are  classed  as 
retroperitoneal ;  the  bowel  passes  into  fossae  which  are 
formed  of  pouches  of  peritoneum  lying  between  the  parietal 
layer  of  that  membrane  and  the  muscles.  One  of  these 
fossae  is  known  as  the  "  duodeno-jejunal,"  and  is  situated,  as 
the  name  implies,  at  the  end  of  the  duodenum,  close  to  its 
junction  with  the  jejunum,  and  behind  the  Inferior  Mesen- 
teric Artery.  The  pocket  which  normally  exists  there  is 
formed  by  the  reflection  of  the  parietal  peritoneum  to  the 
duodenum. 

A  second  is  that  known  as  the  **  pericaecal,"  and  comprises 
severa]  fossse  situated  around  the  ctecum  ;  the  commonest 
seat  is  behind  the  caecum — **  retrocaecal,"  or  subcaeca]. 

The  third  is  termed  "  intersigmoid  " ;  a  foBsa  which  is 
found  at  the  root  of  the  pelvic  meso-colon. 

The  fourth  seat  of  internal  hernia,  through  a  natural 
aperture,  is  that  through  the  foramen  of  Winslow. 

In  cases  where  acute  strangulation  occurs  in  one  of  these 
situations,  it  is  not  always  easy  to  determine  the  exact 
position  of  the  peritoneal  pouch  at  the  time  of  operation. 
It  is  only  when  death  occurs,  and  a  careful  post-mortem  dis- 
section is  made,  that  the  situation  of  the  constricting  fossa 
can  be  accurately  located.  Thus  in  many  of  the  recorded 
cases  the  nature  of  the  hernia  is  only  indefinitely  stated  and 
it  is  not  possible  to  classify  it  in  one  or  other  of  the  situations 
above  described. 

Another  class  of  internal  hernia  comprises  those  where  the 
bowel  or  omentum  slips  into  pouches  of  peritoneum  either 
congenital    or  acquired,  about   the  neighbourhood  of  the 
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bladder  ;  when  occurring  in  front  of  the  bladder  they  have 
been  termed  "  prevesical "  or  '*  properitoneal." 

(B)  Through  adyentitioos  or  congenital  aper- 
tures.— Oases  occasionally  occur  where  a  loop  of  intestine 
becomes  strangulated  through  a  slit  or  aperture  in  some 
membranous  expansion,  either  normal  or  pathological. 
Thus,  as  the  result  usually  of  some  antecedent  accident, 
a  slit  is  produced  in  the  mesentery,  and  through  this  a 
loop  of  bowel  sb'ps  and  becomes  strangulated  In  other 
instances  the  slit  has  been  formed  in  a  membranous  band 
or  expansion  the  result  of  stretched  adhesions. 

In  some  cases  it  would  appear  that  these  slits  in  the 
mesentery  may  be  of  congenital  origin. 

The  only  case  of  this  kind  which  has  come  under  my 
own  observation  I  believe  to  have  been  an  illustration  of 
an  adventitious  aperture.  About  four  feet  of  the  ileum, 
eight  inches  above  the  ileo-ctecal  valve,  had  passed  through 
an  aperture  in  the  mesentery  close  to  its  spinal  attachment. 
The  edges  of  the  opening  were  thickened  and  smooth. 
The  bowel  was  acutely  constricted,  and  the  four  feet 
ensnared  were  in  an  advanced  state  of  gangrene.  The 
history  of  the  case  tended  to  show  that  some  lesion  of  the 
mesentery  took  place  three  years  previously,  when  the 
cbild  was  run  over  by  a  cart. 

(C)  Under  bands,  cords,  diyerticnla,  &.c. — In 
the  larger  number  of  cases  of  internal  strangulation  the 
cause  is  found  to  be  some  form  of  band.  It  is  usual  to 
classify  bands  according  to  the  structure  out  of  which  they 
are  formed.     It  is  thus  possible  to  differentiate  three  kinds  : 

(I^  Adventitious,  the  result  of  stretched  adhesions. 

(2)  Meckel's  diverticulum. 

(3)  Normal  anatomical  structures. 

(1)  Adventitiotia  bcmds  arise  usually  from  some  ante- 
cedent local  inflammation  which  has  led  at  the  time  to  a 
local  peritonitis.  The  resulting  adhesions  subsequently 
stretch  and  give  rise  to  bands,  solitary  or  multiple,  which 
in  various  ways  cause  sti'angulation  of  the  bowel. 

Some  of  the  commonest  causes  of  these  local  peritoneal 
attacks  are,  inflammation  around  the  ctecum  and  appendix  ; 
pelvic  cellulitis  ;  ulceration  of  bowel ;  inflamed  mesenteric 
glands ;  abdominal  operations ;  operations  for  external 
hernin ;  and  injuries. 
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In  cases  where  the  bands  are  multiple,  the  previous 
peritonitic  attack  has  been  general  rather  than  local ;  and 
in  such  instances  the  cause  is  usually  found  to  be  tuber- 
culosis. Of  six  cajses  of  strangulation  by  bands  reported  by 
Coats,  four  owed  their  origin  to  healed  tuberculosis. 

Regarding  the  size,  length,  and  attachments  of  these  adven> 
titious  bands  the  utmost  variation  exists  ;  it  may,  however, 
be  noted  that,  inasmuch  as  the  chief  determining  feature  of 

the  position  and  attachment  of 
a  band  is  the  situation  of  the 
inflammatory  focus  to  which  it 
owes  its  origin,  bands  may  be 
expected  to  be  foimd  runuing 
between  any  parts  or  structures 
which  have  become,  by  natural 
proximity,  glued  to  the  pri- 
mary seat  of  inflammatioD. 
Thus,  then,  bands  may  be  found 
extending  between  two  por- 
tions of  bowel  (see  Fig.  88)^ 
between  bowel  and  parietes, 
between  bowel  and  mesentery 
or  omentum,  between  the  bowel 
or  parietes  and  any  of  the 
female  pelvic  organs. 

In    cases    where    adhesions 

form  between  the  bowel  and 

the    mesentery  or    omentum, 

these  latter  are  liable  to  be 

drawn  upon  so  as  to  constitute  in  themselves  cords  capable 

of  strangulating  a  loop  of  intestine. 

There  are  numerous  ways  by  which  a  band  may  cause 
obstruction.  One  of  the  most  frequent  and  simplest  is  for 
a  loop  of  small  intestine  to  slip  beneath  the  cord,  which  if 
not  tense  at  the  time  may  rapidly  become  so.  A  loop  thus 
caught  sometimes  rotates,  and  if  not  actually  strangulated 
by  the  band,  becomes  completely  obstructed  by  the  acci- 
dentally produced  volvulus.  A  more  complicated  method 
of  strangulation  is  for  the  bowel  to  become  snared  by  a 
knot  or  noose.  This  can  only  happen  when  the  band  is 
sufficiently  long  and  the  mesentery  admits  of  the  torsion 
and  movement  of  the  gut  necessary  for  its  production. 


Fig.  38. — Strangulation  of  a 
loop  of  small  intestine  by  a 
fibrous  band  passing  between 
the  two  parts  of  the  gut  and 
forming  a  knot  around  a  loop. 
(Museum  "Catalogue,"  West- 
em  Infirmary,  Glasgow. ) 
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(2)  Meekd'a  diverticulum. — This  constitutes  the  remnant 
of  the  vitelline  duct.  It  is  uBuall7  found  about  thirty 
inches  from  the  cescum,  and,  according  to  Allen,  may  be 
found  at  any  spot  between  fifteen  inches  and  three  feet 
from  the  ileo-ctMal  valve.  It  varies  considerably  in  length 
and  patency.     Prom  forming  a  simple  pouchlike  projection 


Fic  39. — Strangulation  ofa  loop  of  small  intestine  beneatb  Meckel's 

a,  Meckel's  diverticulum  with  cord  b  passing  10  enlarged  glands  c  in 
mesentery :  d.  appendix  attached  to  c.i'cum  r,  and  colon  1  /.  dilated  small 
iatesline  1  g,  ensnared  loop 

from  the  ileum,  it  may  extend  to  the  umbilicus,  where, 
when  patent,  it  constitutes  one  of  the  forms  of  umbilical 
fistula.  In  some  cases  the  diverticulum  is  only  patent 
throughout  a  certain  portion  of  its  extent,  the  remaining 
part  being  little  more  than  a  fibrous  band. 

The  diverticulum,  when  unconnected  with  the  umbilicus, 
may  remain  free  in  its  distal  extremity  or  become  attached 
to  some  neighbouring  organ  or  tis.siie.  In  both  conditions 
it  is  capable  of  strangulating  a  loop  of  intestine.  When 
free,   it  strangulates  by  tying  a  simple  knot  round  the 
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bowel ;  when  attached,  it  constitutes  a  band  beneath  which 
a  loop  slips,  and  becomes  strangulated  as  in  the  case  of 
adventitious  cords.  As  illustrating  this  latter  method,  a 
case  which  came  under  my  observation  affords  a  good 
example  (see  Fig.  39).  The  diverticulum  was  attached  by 
its  apex  to  a  band  which  itself  was  adherent  to  some 
enlarged  glands  in  the  mesentery.  Beneath  this  a  loop  of 
ileum  slipped  and  became  strangulated.  Additional  interest 
attaches  to  the  case  from  the  effect  produced  by  the  tension 
of  the  band  upon  the  diverticulum.  This  latter  was  found 
to  be  gangrenous  in  almost  its  entire  length. 

(3)  Strangulation  produced  hy  normal  atructwrea, — The 
vermiform  appendix,  the  Fallopian  tube,  the  appendices 
epiploicse,  by  becoming  attached  to  neighbouring  parts, 
may  form  bands  beneath  which  coils  of  bowel  can  pass  and 
become  strangulated. 

In  the  case  of  the  two  former  it  usually  arises  from  some 
inflammatory  mischief  connected  with  the  part.  This,  by 
causing  a  localised  peritoneal  inflammation,  leads  to  a  per- 
manent adhesion,  which,  as  the  result  of  subsequent 
traction,  becomes  drawn  out  into  a  bandlike  form.  In  the 
case  of  the  appendices  epiploic®,  it  is  these  latter  which 
become  attached  by  a  local  peritoneal  adhesion,  either  to 
each  other  or  to  some  neighbouring  part. 

Among  normal  structures  causing  bands  should  also  be 
included  the  omentum  and  mesentery  ;  for  these,  becoming 
attached  to  some  other  spot,  may  be  so  drawn  out  as  to 
constitute  definite  constricting  agents. 

The  method  by  which  strangulation  beneath  a 
band  is  effected. — It  is  not  difficult  to  understand  the  mode 
by  which  a  loop  of  bowel  is  strangulated,  if  the  analogy  which 
this  form  of  strangulation  presents  to  that  of  an  ordinary 
external  hernia  be  borne  in  mind. 

It  may  be  that,  like  an  ordinary  hernia,  a  loop  of  intes- 
tine  frequently  finds  its  way  beneath  the  band,  but  some 
altered  position,  or  other  agency,  causes  it  to  slip  out  again ; 
or  that  a  loop,  instead  of  returning  to  its  normal  position, 
becomes  permanently  retained,  and,  if  not  immediately, 
probably  within  a  short  time,  strangulated. 

In  some  instances  it  is  not  a  matter  of  a  loop  slipping 
beneath  a  band,  but  of  a  band  passing  transversely  across  a 
section  of  the  gut.     In   such   cases  the   initial   processes 
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Fra  40.— Meckel's  Diverticulum.— It 
pouch  about  1}  inches  in  length,  and  o(  a 
intestine.  It  was  situated  about  three  feei 
(W./.M-.G/ay.) 
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which  bring  about  strangulation  are  frequently  slow.  Any 
sudden  over-distension  of  the  bowel  proximal  to  the  band 
may  cause  pain  and  vomiting,  which  pass  off  so  soon  as  the 
obstruction  is  relieved.  But  these  at^ks  become  repeated, 
uL<til  one  at  last  proves  sufficient  to  bring  about  a  complete 
strangulation  of  the  gut,  at  the  point  where  it  is  crossed  by 
the  band. 

The  changes  which  bring  about  the  retention  of  a  loop 
beneath  a  band  mostly  concern  the  bowel  itself.  In  some 
cases  the  bowel,  after  it  passes  beneath  the  band,  becomes 
twisted ;  so  that,  while  the  band  proves  to  be  the  cause  of 
the  volvulus,  it  is  the  latter  which  becomes  the  direct 
means  of  producing  the  obstruction.  In  some  instances, 
however,  it  is  probable  that  the  changes  which  follow  on 
constriction  of  the  gut  resemble  those  consequent  on  the 
strangulation  of  an  ordinary  external  hernia.  Either  some 
gas  finds  its  way  into  the  loop,  or  is  generated  within  it, 
and  so  distends  it  that  the  proper  blood  supply  to  the  part 
is  interfered  with,  or  the  constriction  itself  so  directly 
compresses  the  mesentery  that  its  vessels  at  once  become 
practically  occluded.  The  immediate  result  in  either  case 
is  distension  of  the  ensnared  loop  and  engorgement  of  the 
intestinal  walls.  Unless  this  condition  be  rapidly  relieved, 
gangrene  soon  follows. 

SjrniptoinB. — Internal  strangulation,  whether  produced 
by  bands  or  by  apertures  in  the  mesentery  and  other 
membranous  expansions,  or  by  retroperitoneal  pouches, 
almost  invariably  gives  rise  to  a  series  of  sudden  and  acute 
symptoms.  It  must,  however,  be  remembered,  on  the  other 
hand,  that  it  is  possible  for  a  loop  to  be  only  temporarily 
caught,  and  for  the  symptoms,  rapid  in  their  origin, as  rapidly 
to  disappear.  In  numerous  instances  of  acute  obstruction 
due  to  one  of  these  causes,  there  have  been  well-marked 
histories  of  acute  attacks  of  colic,  with  sometimes  vomiting 
and  other  abdominal  disturbances  which,  though  transitory 
and  obscure  at  the  time,  have  been  clearly  due  to  the  same 
cause  which  has  brought  about  the  final  and  fatal  attack. 

The  symptoms  may  be  said  to  resemble  to  a  certain 
extent  those  of  strangulation  in  ca&es  of  external  herniae, 
except  that  the  abdominal  pain  will  be  more  acute,  the 
vomiting  more  urgent  and  persistent,  and  the  physical  expres- 
sion of  the  patient  suggestive  of  grave  internal  mischief. 
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In  cases  of  hernia  into  a  congenital  sac,  hitherto  un- 
occupied by  a  loop  of  bowel,  we  have  frequently  the  acutest 
form  of  external  strangulation,  where  the  symptoms  com- 
mence sharply,  or  rapidly  become  acute.  Such  is  the 
probable  explanation  of  those  very  acute  cases  of  internal 
strangulation  where  the  patient,  perfectly  well  at  the  time, 
is  suddenly  struck  down  by  the  most  agonising  abdominal 
pain,  a  pain  which  doubles  him  up,  causes  vomiting,  and  is 
often  followed  by  much  collapse.  As  time  progresses  the 
pain  sometimes  abates  somewhat,  but  only  to  return  again 
with  renewed  severity.  In  other  cases  it  remains  more  or 
less  constant,  and  the  vomiting  continues  until  it  assumes  a 
fiBcal  character.  This  latter  state  is  not  generally  reached 
till  the  fourth  or  fifth  day.  Neither  fasces  nor  flatus  is 
passed.  The  abdomen  does  not  usually  show  any  marked 
distension,  meteorism  being  a  later  symptom,  and  indicative 
of  peritonitis.  Palpation  of  the  abdomen  may  reveal  some 
tenderness.  While  the  pulse,  temperature,  and  respiration 
may  be  normal  for  the  first  day  or  two,  some  rise  may  take 
place  later;  more  frequently,  however,  the  temperature 
falls,  sometimes  being  subnormal.  The  tongue,  clean  and 
moist  at  the  outset,  becomes  dry  and  foul  later,  and  when 
faecal  vomiting  has  set  in,  great  thirst  is  frequently  com- 
plained of.  The  urine  is  usually  scanty.  The  patient  s 
mental  condition  remains  intact,  but  the  face  often  exhibits 
an  aspect  of  anxiety;  the  features  are  pinched,  and  the 
eyes  sunken  and  darkly  underlined.  Perspiration  is  some- 
times profuse,  and  is  seen  to  hang  in  innumerable  droplets 
upon  a  pale  and  cold  forehead.  Cases,  however,  frequently 
occur  where,  beyond  pallor,  the  skin  of  the  face  is  but  little 
altered. 

If  the  patient  lives  long  enough,  and  no  operative 
measures  are  undertaken,  peritonitis  sets  in.  The  abdomen 
now  begins  to  distend,  the  pulse  grows  weaker  and  more 
rapid,  some  rise  of  temperature  takes  place,  the  respiration 
becomes  shallower,  more  rapid,  and  partakes  more  of  the 
thoracic  character;  vomiting,  if  not  so  violent,  remain b 
continuous,  and  death  may  sometimes  be  ushered  in  by 
slight  convulsions. 

Such  is  a  brief  outline  of  the  course  which  an  ordinary 
more  or  less  typical  acute  attack  may  take.  But,  just  as  in 
the  case  of  external  strangulated  hernise,  so  with  internal 
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strangulation,  the  amount  of  collapBe,  or  the  degree  and 
frequency  of  pain;  the  violence  and  persistency  of  the 
vomiting;  the  rapidity  with  which  the  symptoms  succeed 
each  other,  may  all  vary  within  wide  limits;  and  the 
variation  is  probEibly  dependent  upon  the  acuteness  of  the 
strangulation  and  the  natural  disposition  of  the  patient's 
nervous  system. 

Diagnoiift. — Regarding  the  symptoms  as  present  in  an 
acute  case,  there  are  none  which  can  be  considered  patho- 
gnomonic. The  symptoms  of  sudden  acute  abdominal  pain, 
with  collapse,  vomiting  and  constipation — conveniently  ex- 
pressed by  the  term  *' peritonism  " — are  common  to  so  many 
violent  disturbances  within  the  abdomen  that  in  most  cases 
diagnosis  is  purely  conjectural.  Importance,  however, 
should  always  be  attached  to  the  previous  history.  It  has 
been  shown  how  frequently  the  bands  which  give  rise  to 
strangulation  owe  their  origin  to  some  distinct  antecedent 
inflammatory  cause.  Bo  that  any  history  of  an  attack  of 
appendicitis,  of  pelvic  mischief  in  the  female,  of  abdominal 
injury,  of  tubercular  peritonitis,  of  tabes  mesenterica,  of 
abdominal  operations,  and  of  operations  for  external  hernise 
should  be  well  considered,  as  also  the  history  of  any  pre- 
vious attacks  of  colic,  vomiting,  or  intestinal  disturbance. 

When  internal  strangulation  occurs  in  children,  at  which 
age  intussusception  is  most  common,  the  absence  of  any 
distinct  tumour,  as  also  the  absence  of  any  discharge  of 
mucus  and  blood  per  rectum,  should  lead  the  surgeon  to 
suspect  the  possible  existence  of  strangulation  by  band ; 
although  it  must  be  remembered  that  the  absence  of  these 
symptoms,  as  will  be  shown  later,  does  not  necessarily  pre- 
clude even  the  possibility  of  intussusception. 

Acute  obstruction  from  bands  is  slightly  more  frequent 
in  males  than  in  females,  and  is  commoner  between  the 
ages  of  twenty  years  and  forty  years  than  at  other  periods ; 
the  frequency  in  neither  case,  however,  is  sufficient  to  be  of 
any  practical  service  for  diagnostic  purposes. 

The  inevitably  fatal  result  which  follows  in  this  class  of 
cases  when  left  alone,  and  the  success  which  has  attended 
surgical  intervention,  may  be  taken  as  ample  justification 
for  operation.  And,  further,  the  rapidity  with  which  gan- 
grene occurs  in  cases  of  a  tense  constricting  band  renders 
early  operation  imperative. 
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Treatment. — Administer  an  enema  containing  brandy, 
and  give,  as  warmly  advocated  by  Mr.  Treves,*  a  hypoder- 
mic injection  of  strychnine  (^  gr.  for  an  adult)  just  prior  to 
the  operation.  It  is  important  also  that  the  stomach  be 
washed  out  before  giving  the  anaesthetic. 

A  median  incision  is  made  below  the  umbilicus,  the 
opening  being  enlarged  ajs  required.  It  should  be  token 
as  a  symptom  of  some  significance  when,  on  opening  the 
peritoneal  cavity,  clear  or  blood-stained  serous  fluid  escapes. 
In  many  instances  the  band  will  give  way  during  the 
process  of  manipulation,  in  other  cases  it  must  be  divided ; 
and  when  vascular  or  formed  of  some  normal  structure 
abnormally  attached,  care  must  be  taken  to  ligature  or 
close  the  parts  efficiently. 

If  the  bowel  is  not  gangrenous,  the  result  of  relieving 
the  constriction  will  be  to  cause  it  to  resume  rapidly  a  more 
natural  appearance,  the  lividity  of  its  walls  giving  place  to 
a  pinker  colorisation,  and  the  distension  of  the  gut  above 
subsiding,  while  at  a  not  distant  period  flatus  and  faeces 
will  pass  from  the  rectum. 

Should  the  bowel  be  gangrenous,  the  surgeon  must 
decide  from  the  condition  of  the  patient  whether  he  should 
adopt  the  more  rapid  method  of  forming  an  artificial  anus, 
subsequently  dealing  with  the  part,  or  whether  he  should 
at  once  remove  the  gangrenous  portion  and  form  a  lateral 
or  end-to-end  anastomosis.  With  Murphy's  button  end-to- 
end  union  after  excision  can  be  rapidly  efiected. 

There  are  certain  details  in  the  treatment  of  all  cases  ot 
acute  intestinal  obstruction  which  may  be  best  considered 
here.  They  mostly  aflfect  the  condition  of  the  small  intes- 
tine, which,  as  is  well  known,  rapidly  becomes  hyper- 
distended,  and,  as  time  proceeds,  is  liable  to  be  paralysed. 
It  must  be  remembered  that  in  by  far  the  greater  majority 
of  cases  in  which  we  operate  for  acute  intestinal  obstruction 
we  do  so  without  any  knowledge  as  to  what  is  the  cause ; 
these  remarks  have  therefore  a  very  general  clinical  signifi- 
cance. 

Treatment  of  distended  gnt  in  all  cases  of  acute 
obstruction. — In  April  of  the  present  year  (1899)  I 
published  in  the  British  Medical  Jownudf  four  cases  of 

*  "Intestinal  Obstruction,"  1899,  p.  478.         t  1899,  vol.  i.  PI842, 
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acute  obstruction,  in  which  the  distended  gut  was  freely 
iocised  and  its  contents  squeezed  out  with  good  results.  I 
discussed  fully  the  advantages  I  believed  to  be  connected 
with  such  treatment.  I  may  briefly  recapitulate  them 
here.  The  tendency  of  hyperdistension  is  to  paralyse  the 
muscular  wall  of  the  bowel,  and  thus  paralysed  for  it  to 
become  passively  engorged  with  blood,  and  so  reach  a  stage 
in  which  it  may  not  be  able  to  recover  itself.  Further,  the 
retained  contents  of  the  bowel  undergo  certain  fermentative 
changes  which  come  to  act  as  a  direct  poison  upon  the 
system,  so  that  it  may  be  possible  for  a  patient  to  die  from 
a  form  of  faecal  tozsemia  when  all  obstruction  has  been 
relieved.  To  obviate,  therefore,  these  serious  conditions, 
the  best  practice  is,  after  opening  the  abdomen  for  what- 
ever cause  of  obstruction,  to  take  the  first  distended  loop 
that  presents,  withdraw  it  from  the  abdomen,  and  when 
properly  protected  incise  in  the  long  axis  of  the  bowel  for 
about  an  inch.  This  is  carefully  attended  to  by  an  assis- 
tant while  the  surgeon  continues  to  withdraw  other  coils  of 
bowel  and  to  search  for  the  cause  of  the  obstruction. 
During  this  part  of  the  operation  faecal  material  will  pos- 
sibly continue  to  flow  out  of  the  '*  evacuatory "  incision. 
When  the  obstructive  cause  has  been  effectually  dealt  with 
the  surgeon  may  turn  his  attention  towards  a  more  complete 
evacuation  of  the  bowel  contents.  I  have  done  this  most 
freely,  by  passing  in  some  cases  nearly  the  whole  length  of 
the  small  intestine  through  my  fingers.  When  the  intes- 
tines are  properly  protected,  and  a  very  free  irrigation  of 
hot  normal  saline  solution  is  employed,  I  do  not  think 
there  is  any  fear  of  shock.  I  have  done  it  several  times 
and  never  seen  anything  but  the  best  results.  The  '*  evacu- 
atory  incision  or  '*  incisions '' — if  it  has  been  deemed  ad- 
visable to  make  more  than  one — is  or  are  then  closed  by  a 
single  continuous  Lembert  suture.  No  attempt  is  made 
to  remove  entirely  the  saline  solution,  which  has  freely 
found  its  way  into  the  peritoneal  cavity.  If  general 
peritonitis  is  present  nothing  succeeds  better  than  this 
free  flushing  with  hot  normal  saline  solution.  I  may  add 
further,  that  in  the  presence  of  peritonitis  it  is  a  good 
practice  to  make  use  of  the  "evacuatory"  incision  before 
closing  it  for  the  injection  of  an  ounce  of  sulphate  mag- 
nesia in  solution.     To  obtain  an  early  movement  of   the 
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bowels  is  desirable  from  every  point  of  view.  It  is 
for  this  class  of  case,  as  also  for  the  somewhat  similar 
one  of  the  stomach,  that  I  have  specially  devised  the 
operating  table  to  be  presently  described.  (See  Figs.  46 
and  47.) 

After  treatment. — In  all  cases  where  the  bowel  has  been 
efficiently  liberated  fluid  diet  may  be  commenced  at  once. 
For  the  first  few  days  small  quantities  of  opium  should  be 
given,  and  the  diet  should  not  be  too  plentiful.  The  bowels 
are  likely  to  act  freely.  In  order  to  obtain  a  secure  cicatrix 
in  the  parietal  wound,  the  patient  should  not  be  allowed  up 
for  about  three  or  four  weeks. 


CHAPTER  XXXIII 
OBSTRUCTION  (continued).      2.  adhesions  :  kinking. 

Thekb  is  a  large  class  of  cases  where  obstruction  of  both  an 
acute  and  chronic  character  arises  from  adhesioDs  which  do 
not  necessarily  form  well-defined  bands.  The  function  of 
the  bowel  in  this  class  of  cases  becomes  impaired  by  reason 
either  of  the  altered  position  it  is  caused  to  assume  by 
being  dragged  up  or  down  or  fixed,  or  by  the  contraction  of 
adhesions  constncting  it  or  causing  it  to  be  kinked.  In 
.<3ome  cases  it  is  only  a  limited  portion  of  the  bowel  which 
is  involved,  while  in  others  the  intestines  are  extensively 
matted  together. 

While  the  immediate  cause  of  these  adhesions  is  some 
antecedent  local  or  general  peritonitis,  they  are  indirectly 
the  result  of  inflammation  connected  with  injury  or  disease. 
Thus  tubercular  peritonitis  is  a  fruitful  source  of  extensive 
general  adhesions,  while  operations  which  involve  opening 
the  peritoneal  cavity  are  more  commonly  the  cause  of  local 
matting. 

Considerable  interest  attaches  to  this  latter  class,  from 
the  frequency  with  which  abdominal  operations  are  now 
performed.  Quite  a  number  of  cases  have  been  recorded 
illustrative  of  serious  obstructive  troubles  arising  from  the 
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formation  of  post-operative  adhesions.  Lucas-Champion- 
ni^re*  records  five  cases  where  symptoms  of  obstruction 
set  in  a  few  days  after  operation.  In  one  the  operation 
was  for  the  removal  of  an  ovarian  tumour,  in  another  for 
the  relief  of  a  strangulated  hernia,  and  in  three  others  for 
the  radical  cure  of  hernia.  Roh^t  has  collected  no  fewer 
than  seventy- five  deaths  from  acute  intestinal  obstruction 
following  upon  intraperitoneal  operations.  He  states  that 
obstruction  of  the  bowel  causes  between  one  and  two  per 
cent,  of  the  deaths  following  ovariotomy  and  similar  opera- 
tions. 

In  by  far  the  larger  proportion  of  cases  the  cause  of 
obstruction  is  due  either  to  adhesions  of  coils  of  intestine 
to  one  another,  or  of  these  to  the  abdominal  wall  or  to 
other  viscera. 

SymptomJi. — Obstructive  symptoms  may  arise  in  one 
of  two  ways,  either  acutely  and  suddenly,  or  slowly  with 
such  indications  as  colicky  pains,  constipation,  occasional 
vomiting,  and  other  vague  feelings  of  abdominal  dis- 
comfort. In  those  cases  where  the  symptoms  occur  at  an 
interval  after  an  attack  of  inflammation  connected  with 
some  internal  viscus  or  with  peritonitis,  local  or  general, 
some  clue  is  obtained  as  to  the  possible  cause  of  the  obstruc- 
tion ;  but  in  many  of  the  post-operative  cases,  more  parti- 
cularly in  those  occurring  within  a  comparatively  short 
time  of  the  operation,  the  symptoms  may  be  marked  by 
pain,  vomiting,  and  tympanites,  results  as  much  likely  to  be 
due  to  the  operation  itself  as  to  any  intestinal  mischief 
directly  dependent  upon  it. 

It  is  more  usual,  however,  for  an  interval  of  some  days 
to  elapse  before  any  obstructive  symptoms  manifest  them- 
selves. In  any  case,  therefore,  where  a  patient  is  suddenly 
seized  with  acute  pain  accompanied  with  obstinate  vomiting, 
symptoms  which  show  no  sign  of  abatement,  and  to  which 
are  added  some  tympanites  and  inability  to  pass  faeces  and 
flatus,  suspicions  should  be  entertained  that  the  bowel  has 
become  obstructed  in  some  way  by  adhesions. 

In  cases  of  obstruction  occurring  only  a  few  days  after 
operation,  the  adhesions  are  usually  soft,  of  the  nature  of 
lymph,  and  easily  detached. 

*  Revue  de  Chirurgie,  1892,  p.  264. 

t  Annals  0/ Surgery,  1895,  ^ol.  xxi.  p.  104. 
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Treatment. — From  the  natare  of  the  obstructing 
agent,  nothing  but  operation  can  be  of  any  avail.  When 
taken  sufficiently  early,  before  the  patient  begins  to  show 
any  serious  constitutional  symptoms,  success  may  be  rea- 
sonably expected  after  laparotomy  and  separation  of  the 
adhesions.  The  cases  above  alluded  to,  recorded  by  Lucas- 
Championni^re,  were  all  successful. 

When  symptoms  of  obstruction  manifest  themselves  after 
ovariotomy  or  other  intraperitoneal  operations,  no  delay 
should  be  exerdsed  in  re<opening  the  wound,  or,  if  deemed 
advisable,  employing  a  fresh  incision.  When  the  adhesions 
cannot  be  separated  without  serious  injury  to  the  bowel,  it 
will  be  necessary  to  remove  the  involved  portion,  or  perform 
lateral  anastomosis  where  the  coils  are  free.  In  a  case  of 
my  own,  the  vermiform  appendix  had  such  firm  adhesions 
to  the  neighbouring  part  of  the  ileum  that  in  endeavouring 
to  sever  them  I  tore  the  bowel,  and  was  obliged  to  excise 
about  three  inches.  The  parts  were  joined  by  end-to-end 
anastomosis,  and  the  patient  made  an  uninterrupted 
recovery. 

In  operating  upon  this  class  of  cases  much  of  the  same 
treatment  must  be  carried  out  as  already  indicated  in  the 
case  of  internal  hemi» ;  the  patient  must  be  properly  pre- 
pared and  the  distended  intestine  efficiently  dealt  with  (see 
page  263). 


CHAPTER  XXXIV. 

OBSTKUCTION  (coifUinued),     3.  intussusception. 

The  passage  of  one  segment  of  the  bowel  into  another  may 
take  place  at  any  point,  implicating  either  the  small  intes- 
tine alone,  or  the  small  and  the  large  together,  or  only  the 
large.  By  far  the  largest  number  of  cases  are  those  where 
both  large  and  small  are  involved. 

It  is  usual  to  classify  these  various  kinds  of  intussus- 
ception into  erU&ric,  ileo-ccecal,  ileo-colic,  colic,  and  rectal. 
Only  the  first  three  will  be  described  here,  the  latter  being 
discussed  under  Afiections  of  the  Large  Bowel. 

In  order  of  frequency  the  ileo-ctecal  stands  first,  the  ileo- 
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colic  is  least  often  met  with,  uid  the  enteric  occupiee  an 
ictermediate  position. 

Obetruction  from  intusauBception  is  much  more  common 
during  the  early  years  of 
life.  At  this  period  it  is 
UBuaUy  of  the  acute  and 
complete  form,  but  when 
oocurring  in  later  years  it 
...J  is  often  chronic  and  in- 
complete. 

P&tliolocical  ana- 
toi]^. — The  form  of  in- 
,..j        tussusception   which  gives 
*  .  ,        rise  to  obBtruction  during 

life,  as  contrasted  with  that 
'  '         which     is    so     frequently 

foundafter  death  and  wbiti 
is  probably  produced  imme- 
diately   prior  to    the    ez- 
^  tinction  of  life,  is  almost 

without  exception  single, 
and  the  result  of  an  upper 
section  of  the  bowel  passing 
into  the  section  imme- 
diately below. 
■     -.  In  the  iteo-cflBcoZ  variety 

'      i     3         a  prolapse  of  the  ileo-oecal 

,.  _.  t ,      ■    J-    ,       valve  takes  place  into  the 

fiG.  41. — DiBgracn  of  longiludiDal  ,'^ .  ,    . 

seciionofanimuMuscepiion.  csecum,    and    to    whatever 

extent    the     invagination 

iniBK»niJ™'«f«."^f''LD"«'usc™iSi^      proceeds,  the  valve  always 

\iy"T^d  niw^^Tily^'i  w'rfmm^      forms  the  apox  or  preeent- 

binidVom  tht  iiiIUiHui:epluin  ;  i.  iheaih       iug  part. 

« miuuusci[Heiii.  j^j  jjj^  tnteric  variety  a 

portion  of  the  small  tntee- 
tine  slips  intoa  section  of  the  same  immediately  below.  This 
may  occur  in  any  part  of  the  jejunum  or  the  ileum. 

In  the  ileo-colic  the  ileum,  at  its  lower  part,  first  passes 
into  a  section  of  ita  own  immediately  below,  and  then 
proceeding,  passes  through  the  ileo-ctecal  valve  into  the 
CKcum  and  colon,  so  that  the  apex  or  presenting  part  is 
always  a  part  of  the  ileum.     When  this  variety  extends 
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for  any  distance  down  the  colon,  it  is  frequently  at  the 
expense  of  the  csecum  and  ascending  colon. 

If  a  transverse  section  be  carried  through  a  simple 
intussusception  it  will  be  found  that  between  the  central 
lumen  of  the  bowel  and  the  exterior  there  ai*e  three  layers 
of  gut  wall.  The  external  one  is  termed  the  sheath  or 
iniu8SU8cipienSy  the  internal  the  entering  layer,  and  the 
middle  the  retttming  layer.  The  two  latter  combined 
constitute  the  intussusceptum.  It  will  therefore  be  seen 
that  the  opposing  surfaces  of  the  external  and  middle 
layers  are  formed  by  the  mucous  lining  of  the  bowel, 
while  the  opposing  surfaces  of  the  middle  and  internal 
are  formed  by  the  serous  or  peritoneal  coat.  Between 
these  two  latter  exists  the  mesentery.  The  presenting 
part  of  the  intussusceptum  is  called  the  apex,  while  the 
point  of  junction  of  the  intussusceptum  with  the  intussus- 
cipiens  constitutes  the  rieck,  A  reference  to  the  accom- 
panying diagram  will  show  the  parts  designated. 

In  some  rarer  instances  the  intussusception  is  double 
and  still  more  rare  is  the  occurrence  of  the  triple  variety. 
In  the  case  of  the  double  kind,  a  transverse  section  would 
reveal  two  extra  layers — ^that  is  to  say,  five  in  place  of 
three;  while  in  the  triple  form  there  would  be  seven 
layers. 

In  length  the  enteric  form  is  usually  shorter  than  the 
others.  All  increase  in  length  is  at  the  expense  of  the 
sheath  or  intussuscipiens,  except  in  the  case  of  the  ileo- 
colic, where  for  the  earlier  stage  of  its  course  it  is  the 
entering  layer  which  continues  to  pass  in.  The  length  of 
the  intussusception  is  probably  determined  by  the  length 
of  the  mesentery  and  the  quantity  of  fab  it  contains.  A 
congenitally  short  mesentery  or  one  which  contains  much 
fat  will  materially  impede  any  very  extensive  process  of 
invagination. 

While  the  mesentery  has  to  some  extent  an  inhibitory 
effect  upon  the  progress  of  the  intussusceptum,  it  has  also 
the  effect  of  altering  its  course  and  causing  pressure  upon 
the  neck.  Attached  to  one  side  only  of  the  bowel,  it 
draws  upon  that  side  and  more  particularly  upon  the 
apex.  Hence  the  lumen  of  the  latter  is  made  to  look  to 
one  side,  and  the  mesenteric  border  assumes  a  concavity 
with   a  corresponding  convexity   on   the  opposite  aspect. 
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Further,  this  tntctinn,  as  the  invagination  increases,  renders 
the  iniusauBceptum  liable  to  become  twisted  witbin  the 
sheath. 

If  the  mesentery  were  removed  from  the  intussuaceptum, 
divided  at  the  neck,  and  spread  out,  it  would  be  found  to  be 
triangular  in  shape ;  the  apex  of  the  triangle  would  repre- 
sent the  part  at  the  apex  of  the  intussunneptum,  while  the 
base   would    correspond    to  its   neck.      Hence    it  will    be 


— lleo-ccecal  Indissuweplion.     (Coals.) 

m  are  shown  which  have 
ihe  calls  was  gangrenous. 

observed  that  much  more  is  contained  within  the  sheath 
at  the  proximal  end  of  the  intussusception  than  at  the 
distal.  The  efl'ect  of  this  and  the  other  points  given  above 
upon  the  carnation  of  acute  obstruction  will  now  be  de- 
scribed. 

The  indirect  and  direct  caiises  of  obatmction. — 
In  discussing  the  various  causes  which  bring  about  intes- 
tinal obstruction  connected  with  intussusception,  it  is  found 
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that  they  group  themselves  under  two  more  or  less  distinct 
heads.  First,  there  are  those  which  are  remote  or  indirect 
in  their  effect,  and,  secondly,  those  which  are  immediate  or 
direct. 

Indirect  or  remote, — These  causes  are  connected  with  the 
primary  formation  of  the  intussusception.  While  in  many 
cases  it  does  not  seem  possible  to  fix  upon  any  particular 
agent  as  the  initial  incentive  to  invagination,  there  are  not 
a  few  in  which  it  is  traceable  either  to  mechanical  obstruc- 
tion within  the  bowel  or  to  the  effect  of  some  irregular 
innervation  of  the  involuntary  muscle-tissue  forming  one 
of  its  coats. 

The  commonest  form  of  an  obstructive  cause  is  found  in 
tumours,  such  as  polypi,  attached  to  the  mucous  membrane. 
They  usually  appear  at  the  apex  of  the  intussusceptum, 
and  thus  suggest  the  probable  action  they  take  in  starting 
an  invagination  by  suddenly  dragging  in  a  section  of  the 
intestinal  wall. 

Another  form  of  obstruction  is  possibly  to  be  found  in  the 
constricted  orifice  of  the  ileo-csecal  valve,  which,  under  certain 
conditions  of  the  contents  of  the  ileum,  may  l:^  prolapsed  into 
the  caecum. 

That  irregular  innervation  of  the  muscular  coat  plays  a 
not  unimportant  part  in  causing  intussusception  appears 
likely  from  the  experiments  performed  by  Nothnagel  on 
rabbits,  quoted  by  Mr.  Treves.  These  experiments  went  to 
show  that  a  localised  stimulation  of  the  bowel  by  electricity 
brought  about  a  contraction  which  ended  in  the  formation 
of  an  intussusception.  It  is  not  difficult  to  take  a  step 
further  in  a  clinical  direction  and  assume  that  certain 
stimulants  lead  to  a  similar  localised  contraction,  with 
resulting  invagination.  Whether  these  stimulants  act  from 
a  distance  through  the  nervous  system,  or  more  directly 
upon  the  mucous  membrane  of  the  bowel,  it  may  not  be 
always  easy  to  determine.  But  from  the  clinical  history 
often  obtainable  it  would  seem  that  in  not  a  few  cases 
gastro-intestinal  disturbances  have  been  caused  by  the 
ingestion  of  such  irritants  as  unripe  fruit  and  other  indi- 
gestible substances. 

The  fact  that  in  many  cases  the  patients  are  out  of  health 
or  debilitated  would  point  to  the  possibility  of  there  being 
some  want  of  tone  in  the  muscle  tunic,  and  consequently 
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imperfect  innervation  and  irregular  peristaltic  action. 
When  once  the  invagination  has  taken  place,  its  further 
progress  is  probably  brought  about  by  the  bowel  above 
tending  to  force  it  on. 

The  direct  or  immediaie  cause  of  obstruction. — The  invagi- 
nation of  any  portion  of  the  bowel  does  not  necessarily  give 
rise  to  obstruction  at  once.  The  lumen  of  the  internal 
cylinder  may  remain  sufficiently  patent  to  admit  of  the 
bowel  contents  passing;  it  is  only  when  from  some  cause 
this  cylinder  becomes  partially  or  completely  occluded  that 
symptoms  of  obstruction  become  manifest.  It  will  thus 
be  seen  that  three  conditions  are  possible:  (1)  where  no 
obvious  obstruction  exists ;  (2)  where  it  is  partial ;  and 
(3)  where  it  is  complete. 

The  changes  which  take  place  in  the  part,  and  which  are 
now  to  be  described,  will  serve  to  explain  these  conditions 
more  fully,  as  well  as  afford  elucidation  of  the  difficulties 
which  the  surgeon  has  to  encounter  in  his  treatment  of 
them. 

Immediately  an  intussusception  is  formed,  pressure 
commences  to  be  brought  to  bear  upon  the  base  of  the 
triangular- shaped  piece  of  mesentery  at  the  neck  of  the 
tumour.  Inasmuch  as  this  contains  both  the  arteries  and 
the  veins  of  the  intussusceptum,  the  effect  of  the  pressure 
is  first  to  obstruct  the  veins,  and  hence  impede  the  return 
of  blood  from  the  part.  Should  this  pressure  only  be 
slight,  no  further  changes  of  an  acute  character  need  take 
place;  and,  failing  any  natural  reduction,  the  remoter 
processes  may  consist  in  some  organic  union  of  the  parts, 
so  that  no  further  obstruction  occurs.  In  some  cases  the 
intussusceptum  will  be  gradually  cast  off,  either  entire  or  in 
irregular  shreddy  pieces. 

Assuming,  however,  that  the  effect  of  pressure  on  the 
veins  is  sufficient  to  lead  to  further  and  more  serious 
changes,  it  will  be  found  that  these  changes  consist  in  a 
gradual  engorgement  of  the  coats  of  the  intussusceptum. 
The  part  to  be  first  affected  will  be  the  apex,  then  the 
middle  layer,  mostly  on  its  convex  aspect,  and  lastly  the 
mesentery  itself.  The  combined  effect  of  these  two  latter 
influences  will  be  to  produce  pressure  at  the  neck  sufficient 
to  obstruct  the  arteries.  Hence,  with  the  blood  supply 
entirely  cut  off,  gangrene  of  the  intussusceptum  will  follow. 


INTUSSUSCEPTI  ON . 


Fig.  43. — Ileo-CjEcal  iNTUssustKi'TioN. — The  apei  of  ihe  h 
cepium  is  seen  through  the  aprrture  below.     Above,  the  aheaih,  or  mtiu- 
suicipieiu.  is  cut  away  10  show  the  lwo  layers — ihe  entering  and  [elurninjj 
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The  eDgorgement  of  the  coats,  besides  leading  to  extensive 
<Bdema  and  consequent  swelling,  causes  rupture,  so  that 
blood  escapes  into  the  bowel  beyond.  Another  result  of 
this  venous  congestion,  or  of  later  ulceration,  is  the  occa- 
sional formation  of  adhesions  between  the  internal  and 
middle  layers — that  is,  between  the  two  opposed  serous 
surfaces.  The  changes  effected  in  the  sheath  or  intus- 
suscipiens  are  usually  slight;  when  much  pressure  is 
brought  to  bear  upon  its  mucous  lining  owing  to  the  size 
of  the  intussusceptum,  some  ulceration  and  even  sloughing 
may  result. 

Considering  the  changes  thus  brought  about,  together 
with  the  part  played  by  the  mesentery  in  its  traction 
upon  the  bowel,  it  is  not  difficult  to  understand  how 
complete  obstruction  is  effected.  The  block  may  exist 
either  at  the  neck,  in  the  body,  or  at  the  apex  of  the 
intussusceptum.  When  occurring  at  the  neck,  it  is  due 
to  the  pressure  exercised  by  the  mass  of  mesentery  which 
has  been  dragged  in,  plus  the  engorgement  of  the  middle 
cylinder  from  venous  congestion.  When  the  block  occurs 
in  the  body  of  the  intussusceptum,  it  is  from  torsion  of  the 
part,  effected  by  the  mesenteric  attachment;  and  when 
occurring  at  the  apex,  it  may  be  due  to  the  occluding  effect 
of  greater  engorgement  of  this  part,  together  with  the 
tilted  and  narrowed  orifice  effected  again  by  traction  of 
the  mesentery.  It  will  thus  be  seen  that,  at  whatever 
point  obstruction  takes  place,  the  principal  agent  in 
producing  it  is  the  mesentery. 

Obstruction,  however,  may  be  brought  about  suddenly  in 
cases  where  the  changes  above  described  are  not  in  them- 
selves acute.  Thus  the  internal  cvlinder  has  become  ob- 
structed  by  some  indigestible  material  which,  while  capable 
of  passing  quite  easily  through  the  normal  canal,  could  not 
get  transmitted  through  the  reduced  lumen  of  the  intus- 
susceptum. 

There  are  certain  points  of  practical  surgical  interest  in 
connection  with  these  changes  which  are  worthy  of  note. 

First  may  bo  considered  the  formation  of  adhesions  between 
the  middle  or  returning  layer  and  the  entering  layer.  What- 
ever may  be  the  cause  of  these  adhesions,  there  are  consider- 
able difficulties  as  regards  their  date  of  appearance,  when 
reckoned  from  the  onset  of  the  symptoms.     Thus,  in  one 
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recoided  inet&nce  they  had  formed  so  firmly  Iwtween  the 
opposing  serone  lajers  that  reduction  was  impossible  fifteen 


FiC.  44. — IntussuKi:ptJoii.     (O'Connor.) 


houra  after  the  onset  of  sjiiiptoms.     Oa  the  other  hand, 
adheBioos  may  not  take  place  for  moDths. 

Another  point   of   practical   interest   ia   the  death  and 
discharge  of  the  intnssusceptum.    In  oasett  which  run  either 
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an  acute  or  chronic  course,  the  intussusceptum  may  become 
gangrenous;  separation  of  the  dead  parts  will  then  com- 
mence. This  may  consist  in  the  discharge  of  considerable 
segments  of  the  bowel  or  of  disintegrated  shreds.  Death 
of  the  patient  usually  takes  place  in  acute  cases  before 
separation  of  any  part  of  the  bowel  is  possible.  The  figure 
illustrates  a  case  where  eleven  and  a  quarter  inches  of  the 
ileum  with  a  Meckel's  diverticulum  attached  were  cast  off 
and  ejected  by  the  rectum  eight  days  after  the  onset  of 
the  symptoms.  Several  other  recorded  instances  might  be 
cited. 

Short  of  gangrene,  the  extreme  distension  of  the  apex 
and  wall  of  the  intushusceptum  often  causes  fissures  in  the 
engorged  parts. 

Symptoms. — As  a  class  of  cases  of  intestinal  obstruction, 
none  presents  symptoms  which  frequently  so  definitely 
indicate  the  true  cause.  In  the  greater  proportion  of  the 
^ute  cases  it  is  possible  to  arrive  at  a  correct  diagnosis. 

In  addition  to  the  usual  symptoms  of  acute  intestinal 
obstruction  already  described  under  Obstruction  from 
Bands,  the  existence  of  a  sausage-shaped  abdominal  tumour 
situated  in  the  left  lumbar  or  left  iliac  region,  tenesmus  with 
the  passage  of  blood  and  mucus  from  the  bowel,  and  the 
presence  of  a  tumour  to  be  felt  per  rectum^  prove  a  case  to 
be  one  of  unmistakable  intussusception. 

The  symptoms,  however,  are  frequently  not  so  typical. 
Thus  cases  have  happened  where  there  was  neither  tenesmus 
nor  passage  of  blood  and  mucus;  where  also  there  is  nothing 
to  be  felt  either  in  the  rectum  or  in  the  abdomen. 

A  closer  examination  of  the  symptoms  reveals  the  fact 
that  in  the  majority  of  instances  they  are  materially  afifected 
by  the  situation  of  the  intussusception  and  the  complete- 
ness of  the  obstruction.  In  both  the  enteric  and  ileo- colic 
varieties  the  tumour  is  usually  small,  and  in  the  former 
may  be  so  buried  in  the  abdominal  cavity  among  other 
coils  that  it  cannot  be  felt.  Further^  in  both  varieties 
tenesmus  is  an  unlikely  symptom ;  and  the  presence  of 
bloody  mucus,  even  suppose  blood  be  thrown  out  from 
the  intussusceptum,  is  not  likely  to  be  recognised,  should 
such  be  passed  per  rectwm. 

The  two  symptoms,  tenesmus  and  the  passage  of  blood 
and  mucus,  are  met  with  most  prominently  in  cases  where 
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the  intussusceptum  has  descended  into  the  sigmoid  flexure 
or  rectum.  Here  the  sense  to  the  patient  of  something 
distending  the  lower  bowel  evokes  persistent  efforts  for  its 
expulsion ;  and  the  nearness  of  the  tumour  to  the  anus 
allows  of  the  unaltered  blood  being  recognised. 

The  completeness  of  the  obstruction  determines  the  mode 
of  onset  and  the  character  and  persistency  of  the  pain  and 
vomiting.  When  the  bowel  is  completely ,  or  almost  com- 
pletely, obstructed  at  the  outset,  the  seizure  is  sudden,  the 
pain  is  acute,  and  vomiting  soon  sets  in  and  persists.  On 
the  other  hand,  if  not  complete,  the  pain,  at  first  slight, 
becomes  paroxysmal  in  character ;  vomiting  is  infrequent, 
but  increases,  like  the  other  symptoms,  as  the  lumen  of  the 
bowel  becomes  closed. 

It  is  unusual  to  meet  with  either  tenderness  or  disten- 
sion of  the  abdomen ;  when  they  do  appear  they  indicate 
commencing  peritonitis. 

The  ileo-csecal  variety  gives  rise  to  the  most  marked  kind 
of  tumour.  It  is  situated  usually  in  the  left  lumbar  and  left 
iliac  I'egioDs,  and  conveys  to  the  touch  a  swelling  the  shape 
and  consist^icy  of  a  sausage.  During  paroxysms  of  pain  it 
becomes  much  liarder  and  more  prominent.  It  is  always 
best  felt  after  the  abdominal  parietes  have  been  completely 
relaxed  by  the  administration  of  an  ansBsthetic.  When  the 
tumour  descends  sufficiently  low  to  be  felt  by  the  finger  in 
the  rectum,  it  is  said  to  feel  like  the  cervix  uteri.  In  some 
cases  the  intussusceptum  passes  through  the  sphincter,  so 
as  to  project  externally ;  and  in  some  cases,  where  it  does 
not  descend  to  the  extent  of  extrusion,  it  frequently  causes 
a  patulous  condition  of  the  anus. 

Incompleteness  of  obstruction  gives  rise  to  the  two 
clinical  classes  of  subacute  and  chronic  cases^  the  symp- 
toms of  which  are  frequently  so  vague  that  they  are  more 
than  likely  to  be  ascribed  to  some  cause  other  than  the 
true  one. 

Patients  suffering  from  subacute  or  chronic  intussuscep- 
tion are  liable  to  be  attacked  by  pain  of  a  periodical  and 
colicky  character,  accompanied  with  vomiting  and  some- 
times tenesmus.  In  the  most  chronic  cases,  peristaltic 
action  of  the  intestines  can  be  observed  through  the  thinned 
parietes.  It  occasionally  happens  that  complete  obstruction 
takes  place,  when  all  the  symptoms  become  acute.     Failing 
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any  such  untoward  accident,  relief  may  come  through  a 
spontaneous  separation  of  the  intussusceptum ;  or  the 
patient  will  continue  to  emaciate,  and  die  eventually  from 
progressive  exhaustion. 

In  some  cases  the  progress  of  a  natural  cure  is  suddenly 
terminated  by  the  onset  of  acute  symptoms  indicative  of 
perforation.  The  patient  is  seized  with  acute  abdominal 
pains,  becomes  collapsed,  vomits,  and  the  abdomen  soon 
distends  and  becomes  tender  on  palpation.  The  clinical 
significance  of  these  symptoms  is  commencing  peritonitis, 
and  their  explanation  perforation  of  the  bowel  along  the 
neck  of  the  intussusception.  Either  ulceration  has  pro- 
gressed until  a  complete  communication  has  become  es- 
tablished between  the  general  peritoneal  cavity  and  the 
interior  of  the  bowel,  or  the  adhesion  of  the  entering  to  the 
returning  layer  has  been  insufficient  to  stand  the  strain 
placed  upon  it  on  separation  of  the  intussusceptum. 

Treatment. — While  the  course  to  be  adopted  in  the 
treatment  of  any  case  of  intussusception  must  always  be 
considered  solely  upon  the  conditions  present  at  the  time, 
still  it  will  simplify  the  discussion  of  the  subject  if  some 
sort  of  a  clinical  classification  be  attempted  as  an  appi'oximate 
basis  for  the  pursuit  of  any  particular  line  of  treatment. 

Cases  may  be  divided  into 

I.  Acute  seen  within  forty-eight  hours. 

II.  Acute  not  seen  till  after  forty-eight  hours. 

III.  Subacute. 

IV.  Chronic. 

I.  Acute  cases  seen  witliln  forty-eight  hours. — 
There  is  always  some  hope  that  in  cases  thus  early  seen 
reduction  may  be  effected  without  laparotomy.  One  of 
three  measures  may  therefore  be  attempted,  abdominal  taxi^y 
inflation,  or  injection.  In  every  case  chloroform  should  be 
administered. 

Abdominal  taxis. — This  method,  advocated  by  Jonathan 
Hutchinson  for  all  early  cases  of  acute  obstruction,  has  not 
been  practised  to  any  very  great  extent  for  intussusception. 
It  is,  however,  a  reasonable  measure,  and  worthy  of  trial  for 
this  class  of  case.  For  its  mode  of  performance  see  Opera- 
tions upon  the  Intestines. 

Inflation. — Distension  of  the  rectum  and  colon  by  the 
forcible  introduction  of  gas  has  produced  successful  results. 
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Injectum. — Distension  of  the  bowel  with  water  or  oil  has 
been  more  frequently  adopted  than  distension  by  inflation, 
and  on  the  whole  with  better  success. 

.  Both  methods  of  inflation  and  injection  are,  however,  not 
devoid  of  danger.  Knaggs*  illustrates  by  eight  fatal  cases 
some  of  these  dangers.  In  seven  rupture  occurred.  In 
six  of  these  the  ages,  were  from  5  to  7  months.  In  one, 
unly  nine  ounces  of  water  were  injected,  '*  when  a  rumbling 
noise  was  heard  in  the  abdomen.''  In  the  eighth  case  the 
child  became  collapsed  and  convulsed  immediately  before 
death. 

Failing  in  any  reasonable  attempt  by  one  or  more  of 
these  methods  to  reduce  the  bowel,  laparotomy  should  be 
performed  without  delay. 

For  instructions  regarding  the  performance  of  inflation 
and  injection  see  Operations  upon  the  Intestines. 

Operation, — Few  surgeons,  I  venture  to  think,  with  all 
proper  means  at  their  disposal,  would  prefer  to  adopt  any 
less  radical  measure  than  that  of  operation.  The  non- 
operative  methods  of  treatment  are  very  proper  for  any  man 
to  use  who  from  various  circumstances  may  feel  that  he 
should  not  at  once  proceed  to  open  the  abdomen.  To 
those,  however,  for  whom  no  such  objections  can  be  raised, 
there  is  no  reason  previously  to  attempt  means  that  are 
often  ineffectual,  sometimes  deceptive  in  their  effects,  and 
not  free  from  danger.  Badly  as  very  young  children  stand 
abdominal  operation,  there  is  much  to  encourage  laparotomy 
even  ininfantsonly  a  few  months  old.  (See  below,  LaparoUmiy,) 

II.  Acute  cases  not  seen  till  after  forty-eight 
honrs. — With  the  facilities  and  needful  precautions  which 
exist  in  a  hospital,  no  surgeon  would  fail  to  practise 
immediate  laparotomy  ;  but,  under  less  favourable  circum- 
stances and  surroundings,  should  time  be  spent  in  trying 
the  more  conservative  measures  above  described — taxis, 
inflation,  or  injection  ?  It  is  hardly  possible  to  lay  down 
any  definite  rule,  for  not  only  is  there  the  question  of  time 
since  the  onset  of  the  symptoms  to  be  considered,  but  the 
condition  of  the  patient.  Acute  symptoms  may  have 
existed  for  three,  four,  or  more  days,  and  the  patient  still 
not   be    profoundly  ill.     It    would   therefore  seem    quite 

*  Lancet,  1887,  vol.  i.  p.  1125. 
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justifiable  under  such  circumstances  to  run  whatever  risk 
there  might  exist  and  first  attempt  conservative  measures, 
especially  also  in  the  light  of  the  success  which  has  attended 
cases  of  six,  seven,  and  nine  days'  duration  of  symptoms. 
Failing,  however,  success  by  injection  or  inflation,  the 
practitioner  should  exercise  no  further  delay,  and  proceed  at 
once  to  operate. 

Laparotomy, — The  abdomen  should  be  opened  in  the 
middle  line  below  the  umbilicus,  and  the  intussusception 
sought  for.  When  found  it  should  be,  if  possible,  delivered 
through  the  parietal  wound.  By  gently  pushing  or 
squeezing  the  part  at  its  distant  extremity  towards  its 
proximal  end,  coupled  with  diglU  traction  of  the  invaginated 
bowel,  disinvagination  will  in  most  instances  be  easily 
efifected. 

What  LB  to  be  done  if  the  impacted  loop  cannot  be 
liberated  ?  To  leave  it  as  it  is  is  almost  certain  death  ;  so 
that,  fatal  as  have  been  most  cases  treated  under  these  con- 
ditions, the  surgeon  must  select  between  excision  of  the 
involved  part,  a  lateral  anastomosis  between  the  distended 
bowel  above  and  the  collapsed  portion  below,  or  the  forma- 
tion of  a  fsecal  fistula  or  an  artificial  anus  above  the 
intussusception.  If  excision  is  selected  by  reason  of  the 
intussusception  being  sufficiently  limited  to  admit  of  it, 
union  of  the  divided  ends  of  the  bowel  may  be  effected  by 
the  use  of  Murphy's  button,  or  by  adapting  Maunsell's 
method  of  suture.*  The  operation  of  enterectomy  should 
be  referred  to  for  these  and  other  methods  (see  chap.  1.). 
For  remarks  regarding  the  preparation  of  the  patient  for 
operation  and  the  treatment  of  the  small  bowel  if  much 
distented  see  page  263. 

III.  Subacute  cases. — When  the  symptoms  are  not 
urgent,  or,  if  acute  at  first,  shortly  subside,  subsequently 
undergoing  exacerbations,  careful  and  repeated  endeavours 

*  Nothing,  I  think,  illustrates  better  the  advance  which  has  taken 
place  in  bowel  surgery  within  the  last  few  years  than  the  number 
of  successful  cases  of  excision  of  acute  intussusceptions  which  have 
been  recorded.  When  writing  for  my  '*  Treatise,'*  about  five  years 
ago.  I  could  only  find  recorded  two  successful  cases  of  excision ; 
and  up  to  i888  Mr.  Barker  had  not  been  able  to  obtain  one.  Now. 
however,  I  have  collected  notes  of  no  fewer  than  eight  cases,  all 
within  the  last  five  years. 
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to  reduce  the  bowel  by  taxis,  inflation  or  injection  may 
be  made  without  delay.  Any  very  obvious  and  lasting 
increase  in  severity,  however,  of  the  symptoms  should  at 
once  determine  operative  intervention. 

If  the  administration  of  opium  is  admitted  as  a  suitable 
drug  in  any  case  of  intestinal  obstruction,  then  its  use  in 
this  particular  class  appears  particularly  advisable.  Any- 
thing which  will  quiet  the  peristaltic  action  of  the  bowel  is 
likely  to  prevent  the  onset  of  more  acute  mischief  at  the 
seat  of  disease.  Where  therefore  no  marked  urgency 
exists,  and  delay  seems  advisable,  some  solid  opium  and 
belladonna  may  be  administered  by  the  mouth.  Fui-ther, 
the  stomach  may,  with  advantage,  be  washed  out,  and  all 
food  should  be  withheld  from  the  mouth,  nourishment 
being  introduced  in  the  form  of  enemata. 

IV.  Chronic  cases. — The  treatment  of  chronic  cases 
consists  either  in  a  careful  regulation  of  the  bowels,  whereby 
an  effort  is  made  to  prevent  anything  like  accumulation 
taking  place  above  the  narrowed  part ;  or  in  relief  by 
operation.  The  latter  means  will  suggest  itself  to  most 
surgeons,  as  operation  on  this  class  of  chronic  cases  is  far 
more  favourable  than  in  the  acute  class.  Successful 
excisions  have  been  recorded. 


CHAPTER   XXXV. 

OBSTKUCTION  (continued),     4.    VOLVULUS.     5.   STRICTURE. 

Twisting  of  the  small  intestine  is  a  comparatively  rare 
cause  of  obstruction.  It  is  found  most  frequently  involving 
the  lower  part  of  the  ileum,  and  dependent,  as  an  indirect 
cause,  upon  some  extra  length  of  the  mesentery  at  that 
particular  part.  The  greater  elongation  of  the  mesentery 
may  be  of  congenital  origin,  or  due  to  prolonged  stretching, 
the  result  of  an  old  hernial  loop  ;  but,  from  whatever  cause 
produced,  it  has  the  effect  of  producing  an  axis  around 
which  the  bowel  may  turn. 

In  most   instances  a  complete  turn  is  effected,  usually 
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from  left  to  right,  but  any  degree  between  a  half-turn  and 
a  complete  one  may  take  place.  In  one  recorded  instance 
the  bowel  was  twisted  several  times  upon  itself.  A  rare 
form  is  where  one  coil  of  intestine  becomes  twisted  round 
another. 

In  many  instances  it  is  impossible  to  ascribe  any  direct 
cause  for  the  bowel  becoming  twisted ;  in  others,  however,  a 
definite  exciting  cause  is  found,  such,  for  instance,  as  a  blow 
upon  the  abdomen  or  violent  exercise.  The  rotation  of  a 
tumour  growing  from  either  the  mesentery  or  the  bowel 
wall  has  been  known  to  cause  a  twist.  It  is  quite  possible 
that  adhesions  by  binding  down  a  loop  of  bowel  at  any  spot 
may  lead  to  that  particular  portion  becoming  twisted.  In 
some  cases  it  would  appear  that  the  existence  of  a  gall  stone 
in  the  bowel  has  been  the  cause  of  rotation.  The  twisting 
of  a  loop  of  bowel  after  slipping  beneath  a  band  is  probably 
due  to  the  traction  of  the  mesentery. 

The  effect  of  torsion  upon  the  vitality  of  the  bowel 
depends  upon  the  tightness  of  the  twist.  In  some  instances 
this  is  so  slight  that  it  does  little  more  than  obstruct  the 
lumen  of  the  bowel ;  but  on  the  other  hand  it  may  be  so 
serious  that  it  produces  an  effect  similar  to  strangulation. 

Symptoms*— There  are  no  symptoms  sufiiciently  dis- 
tinctive of  volvulus  to  admit  of  it  being  distinguished  from 
obstruction  due  to  other  causes.  The  patient  may  be  seized 
suddenly  with  great  abdominal  pain,  vomiting  and  collapse; 
or  the  onset  may  be  more  gradual,  with  vague  sensations 
of  inta<^tinal  discomfort,  colicky  pains,  constipation,  and  pos- 
sibly some  abdominal  tenderness. 

It  is  probable  that  the  variations  in  the  symptoms  are 
due  to  the  degree  of  rotiition,  or,  in  other  words,  to  the 
completeness  or  otherwise  of  the  obstiuction  resulting  from 
the  torsion. 

Treatment* — Were  it  possible  to  diagnose  these  cases, 
probably  none  would  lend  themselves  more  favourably  to 
treatment  by  abdominal  taxis.  The  rigorous  shaking  it 
involves,  together  with  the  manipulation  of  the  abdomen, 
would  very  likely  untwist  the  involved  loop.  Where,  how- 
ever, this  measure  is  either  not  attempted  or  fails,  none  can 
prove  of  any  avail  except  laparotomy. 

The  same  rule  regarding  early  operation  applies  in 
this  class   of  cases   equally  with   all   others   of    a  similar 
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character.  The  untwisting  of  a  volvulus  before  material 
change  has  taken  place  in  the  affected  part  is  one  of  the 
simplest  of  intra-abdominal  operations.  All  that  has  been 
said  with  reference  to  gangrenous  gut  from  internal 
strangulation  by  bands  or  other  agents  applies  here,  either 
the  part  must  be  excised  and  an  end-to-end  or  lateral  anasto- 
mosis effected,  or  a  fsecal  fistula  or  an  artificial  anus  formed. 

5.  Stricture. — In  speaking  of  stricture  of  the  small 
intestine  it  must  be  understood  that  only  such  contractions 
of  the  calibre  of  the  canal  as  result  from  some  form  of 
inflammation  in  the  coats  of  the  bowel  are  included  under 
the  term.  Stricture  from  malignant  disease,  similar  to  that 
found  in  other  portions  of  the  alimentary  canal,  is  almost 
unknown.  Narrowing  of  the  canal  from  external  pressure 
by  tumours,  abscesses,  <&c.^  will  be  discussed  later;  while 
constrictions  the  result  of  kinking  and  twisting  have 
already  been  dealt  with. 

The  kind  of  stricture  em  braced,  therefore,  under  the  term 
is  strictly  of  a  cicatricial  character,  arising  in  most  instances 
from  previous  ulceration,  and  only  rarely  from  a  chronic 
inflammatory  infiltration  of  the  intestinal  walls,  of  a  cha- 
racter similar  to  the  gonorrhceal  stricture  of  the  urethra. 

Two  forms  of  ulcer  met  with  in  the  small  intestine  have 
already  been  described,  the  typhoid  and  the  tubercular. 
The  former  only  very  rarely  gives  rise  to  stenosis  in  the 
process  of  healing. 

Tubercular  ulceration,  on  the  other  hand,  affords 
numerous  instances,  and  is  indeed  a  most  fruitful  source  of 
stricture.  Both  from  the  pathological  course  which  these 
ulcers  pursue,  and  the  frequency  with  which  they  are  met^ 
there  is  every  reason  to  expect  that  they  should  frequently 
give  rise  to  stenosis. 

As  already  described,  the  tendency  of  a  tubercular  ulcer 
is  to  extend  circumferentially — that  is,  its  course  round  the 
bowel  renders  the  subsequent  process  of  healing  most 
effectual  in  the  production  of  stricture.  The  seat  of  the 
stricture,  like  the  ulcer,  is  most  commonly  in  the  lower 
part  of  the  ileum,  although  it  may  be  found  in  any  part  of 
the  small  intestine.  The  condition  is  most  often  met  with 
in  persons  between  20  and  30  years  of  age,  and  most 
frequently  in  those  who  suffer  from  tubercular  lesions  in 
other  parts. 
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While  the  cause  of  the  symptoms  may  be  one  parti- 
cular stricture,  others  may  exist  which  are  incapable  of 
obstructing  to  any  appreciable  extent  the  normal  passage. 

One  of  the  most  unmistakable  evidences,  from  a  patho- 
logical aspect,  that  a  particular  stricture  is  of  tubercular 
origin,  is  the  existence  of  miliary  tubercles  infiltrating  the 
intestinal  walls  in  the  immediate  neighbourhood  of  the 
lesion. 

Syphilis  is  another  cause  of  stricture.  According  to 
Rieder,  the  lesions  productive  of  obstruction  are  most 
frequently  met  with  in  the  upper  part  of  the  small  intes- 
tine. This  lesion  appears  to  consist  in  an  increase  of  the 
connective  tissue,  at  first  in  the  submucosa,  and  later  in 
the  other  coats. 

Another  comparatively  infrequent  source  of  stricture  is 
the  injury  which  a  loop  of  bowel  may  receive  when  stran- 
gulated in  one  of  the  usual  abdominal  apertures  (see  Fig. 
4:5).  Several  cases  have  been  recorded  where,  after  a  certain 
period  has  elapsed  from  the  time  of  performing  herniotomy, 
symptoms  of  obstruction  set  in.  When  a  loop  of  intestine 
becomes  nipped  at  one  of  the  rings,  the  part  most  liable  to 
suffer  is  the  mucous  membrane.  It  is  well  known  that 
ulceration  may  take  place  here,  while  very  little  mischief  to 
the  external  serous  coat  is  visible.  The  injury,  however, 
may  be  of  a  more  extensive  kind,  involving  all  the  coats ; 
so  that  although  perforation  may  not  take  place,  yet  the 
damage  to  the  bowel  may  be  sufficiently  great  to  cause  some 
sloughing  of  the  whole  wall,  which  will  necessarily  lead  to 
a  considerable  formation  of  cicatricial  tissue  in  the  process 
of  repair. 

The  cases  recorded  are  too  few  to  admit  of  any  statement 
regarding  the  relative  frequency  of  stenosis  after  either 
inguinal  or  femoral  hernia.  The  period  at  which  symptoms 
of  stricture  appear  after  the  accident  of  strangulation  appa- 
rently varies  considerably.  In  one  recorded  instance  they 
commenced  ^ve  days  after  the  hernia  was  reduced  ;  while 
in  another  it  was  nine  weeks. 

Still  rarer  causes  of  stricture  are  such  as  arise  from 
some  form  of  traumatism.  Thus  a  foreign  body  becoming 
impacted  gives  rise  to  ulceration,  and  this,  if  repair  subse- 
quently takes  place,  may  lead  to  stricture.  A  blow  on  the 
abdomen,  causing  contusion  of  the  intestine,  may  give  rise 
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to  some  chronic  iDflammatory  mischief    which  ends  in  a 
narrowiDg  of  the  canal. 

Frequently  in  cases  of  so-called  simple  stricture  it  is  not 
possible  to  ascribe  any  definite  cause.  It  is  more  than 
likely,  however,  that  some  ulceration  insufficient  to  cause 
symptoms  has  preceded  the  formation  of  cicatricial  tissue. 
Whether  chronic  enteritis,  like  chronic  ureth litis,  can 
cause  stricture  is  unknown. 

As  a  last  cause  of  stricture,  brief  reference  may  be  made 
to  that  which  apparently  owes  its  origin  to  some  congenital 
defect,  either  the  result  of  disease  during  foetal  life  or  of 
some  malformation.  A  congenital  origin  of  a  stricture  is 
probable  in  cases  where  the  symptoms  develop  early. 

The  nature  of  the  stricture  and  its  pathological  sequels, — 
The  kind  of  stricture  is  mostly  determined  by  the  character 
of  the  ulcer  which  preceded  it.  The  deeper  and  wider  the 
process  of  ulceration,  and  the  more  completely  circum- 
ferantial  its  extent,  the  more  seriously  obstructive  becomes 
the  subsequent  cicatrix.  In  some  instances  the  stricture  is 
£0  narrow  in  its  longitudinal  involvement  of  the  bowel,  that 
externally  it  has  the  appearance  as  if  constricted  by  a 
string  tied  tightly  around  it.  In  other  cases  an  inch  or 
more  of  the  calibre  of  the  canal  is  narrowed. 

The  effect  of  obstruction  at  any  point  is  to  cause  dila- 
tation of  the  canal  above,  and  hypertrophy  of  its  muscular 
walls.  These  changes  are  most  marked  in  the  immediate 
neighbourhood  of  the  contraction,  becoming  less  so  as  the 
more  distant  parts  ai*e  reached.  In  most  cases  the  dila- 
tation is  uniform ;  in  others,  however,  a  pouch  or  saccule  is 
formed  in  which,  either  as  a  cause  or  as  a  consequence,  a 
foreign  body  such  as  a  fruit  stone  is  frequently  found. 
The  mucous  membrane  above  the  stricture  is  often  found 
ulcerated,  and  should  the  patient  live  long  enough  and  the 
process  of  ulceration  continue,  there  is  the  possibility  of 
perforation,  with  its  various  complications  of  adhesions, 
abscesses,  fistulse,  or  more  extensive  inflammation. 

Sjrmptoms. —  From  whatever  cause  produced,  the 
symptoms  connected  with  stricture  of  the  bowel  are  much 
the  same.  Differences  will  naturally  exist  in  the  early 
history  of  the  case,  as  for  instance  where  tubercular 
ulceration  has  been  the  cause  of  antecedent  diarrhoea;  or 
strangulated   hernia   existed ;    or  some  injury   has    been 
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received ;  bat  when  once  cicatricial  contraction  has  defi- 
aitely  set  in,  the  symptoms  in  every  case  become  practically 
indibtingaishable. 

The  onset  of  the  symptoms  varies.  In  some  cases  the 
progress  of  the  disease  is  marked  simply  by  a  vague  sense 
oF  intestinal  discomfort  with  slight  pains  which  come  and 
go;  with  loss  of  flesh,  and  increasing  weakness.  In  other 
cases  the  earliest  symptoms  of  intestinal  trouble  are  those 
indicative  of  acute  obstruction. 

The  symptoms  therefore  are  largely  dependent  upon  the 
ajnoant  of  obstruction  to  which  the  stricture  gives  rise. 
When  symptoms  manifest  themselves  at  a  period  prior  to 
any  marked  contraction  of  the  calibre  of  the  canal,  they 
usually  arise  from  some  temporary  blockage  of  the  passage. 
In  such  cases  the  patient  is  seized  with  vomiting  and 
griping  pain,  which  soon  disappears  as  the  temporary 
obstacle  is  passed  on.  These  attacks,  however,  reappear, 
and  with  increasing  frequency  as  the  stricture  contracts 
and  the  canal  becomes  narrower  in  calibre. 

This  temporary  blocking  of  the  canal  at  an  early  stage  of 
the  disease  usually  owes  its  origin  to  the  existence  of  some 
indigestible  material  in  the  bowel — such  for  instance  as 
fruit  stones,  fruit  skins,  &c. — or  to  a  too  solid  condition  of 
the  faeces.  It  not  infrequently  happens  that  the  patient 
becomes  conscious  of  the  fact  that  any  indiscretion  in  diet, 
or  the  consumption  of  certain  indigestible  substances,  is 
certain  to  be  foUowed  in  the  course  of  a  few  days  by  the 
onset  of  an  attack;  and,  on  the  other  hand,  a  careful 
selection  of  foods  retards  the  frequency  with  which  these 
attacks  of  griping  pains  recur. 

The  early  attacks  may  be  short,  but  as  the  tightness  of 
the  stricture  increases  they  become  prolonged.  The  pains 
become  more  acute  in  character,  and  resemble  severe 
attacks  of  colic.  Unless  relief  soon  follows,  the  abdomen 
begins  to  distend,  and  the  peristaltic  movements  of  the 
bowel  may  become  visible  through  the  parietes,  especially 
daring  the  paroxysms  of  pain.  Persistence  of  the  obstruc- 
tion leads  to  all  the  symptoms  which  usually  follow  upon 
complete  obstruction  arising  from  other  causes. 

The  condition  of  the  bowels  varies :  in  many  instances 
there  is  constipation,  in  others  the  motions  ore  loose. 
The  abdomen  is  not  usually  painful  on  palpation,  but  a 


288  THE  JEJUNUM  AND  ILEUM. 

sense  of  gurgling  is  often  detected  both  by  the  ear  and  the 
hand. 

If  death  is  not  brought  about  by  an  acute  attack  of 
obstruction  which  remains  unrelieved,  it  usually  results 
sooner  or  later  from  emaciation  and  exhaustion.  Such 
possible  complications  as  perforation  above  the  seat  of 
stricture  may  cause  death  at  any  period  of  the  disease  from 
acute  peritonitis. 

There  are  ca^es  where  no  symptoms  have  existed  prior  to 
those  associated  with  a  sudden  and  complete  blockage  of 
the  strictured  part.  In  these  cases  the  symptoms  are 
similar  to  those  met  with  in  other  cases  of  acute  obstruc- 
tion, and  become,  therefore,  indistinguishable  from  such  as 
result  from  internal  strangulation,  volvulus,  and  other 
similai*  causes.  Sudden  pain  sets  in,  which,  while  more  or 
less  continuous,  is  frequently  increased  by  paroxysmal 
attacks :  vomiting  proves  incessant,  becoming  feculent  in 
the  course  of  a  few  days :  neither  fseces  nor  flatus  is  passed  : 
meteorism  soon  makes  its  appearance ;  and  death  ensues 
usually  within  a  week. 

These  acute  cases  owe  their  origin  to  the  same  cause 
which  gives  rise  to  slight  and  temporary  attacks  in  cases 
where  the  stricture  has  not  become  specially  tight.  In- 
stead of  the  foreign  body  or  the  mass  of  faeces  becoming 
loosened,  dislodged,  and  passed,  it  remains  impacted  and 
permanently  blocks  the  narrowed  passage. 

It  occasionally  happens  that  the  patient  is  suddenly 
relieved  by  the  passage  of  a  copious  motion.  If  after  such 
relief  acute  symptoms  immediately  set  in,  the  probability  is 
that  perforation  of  the  bowel  above  the  seat  of  stricture  has 
taken  place.  Without,  however,  the  sudden  onset  of  such 
grave  symptoms,  it  may  be  assumed  that  some  portion  of 
the  obstruction  has  given  way  and  allowed  the  block  to  be 
dislodged  and  passed  on. 

Treatment. — The  organic  nature  of  the  obstruction 
renders  any  conservative  measures  useless,  when  treatment 
is  considered  from  a  curative  point  of  view.  It  is  possible, 
however,  to  give  considerable  relief  in  many  cases  by  a 
careful  regulation  of  the  diet.  It  has  already  been  stated 
that  patients  themselves  frequently  find  that  certain  foods, 
especially  those  of  an  indigestible  nature,  are  liable  in  the 
course  of  a  few  hours  after  ingestion  to  provoke  an  attack 
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of  pain  and  vomiting.  Hence  such  indications  should  he 
taken  as  a  good  guide  regarding  the  conservative  treatment 
to  be  followed  out. 

When,  however,  symptoms  of  complete  and  permanent 
obstruction  manifest  themselves,  little  or  no  hope  can  be 
looked  for  by  delay. 

The  simplest  and  in  one  sense  the  safest  operative 
measui-e  the  surgeon  can  adopt  is  merely  to  relieve  the 
distended  bowel  by  making  an  abdominal  incision  and 
opening  the  first  distended  loop  which  presents.  The 
establishment  of  a  feecal  fistula  will,  if  the  bowel  has  not 
lost  its  contractile  power  through  prolonged  over-distension, 
end  in  the  copious  ejection  of  its  contents,  with  immediate 
relief  to  the  patient's  sufferings.  This  measure,  however, 
can  only  be  considered  temporary,  and  a  subsequent  opera- 
tion will  be  necessary  to  deal  with  the  stricture. 

Two  ways  of  dealing  with  the  stricture  have  been  suc- 
cessfully carried  out.  The  most  radical  is  to  excise  it  and 
unite  the  ends  of  the  divided  bowel.  With  a  Murphy's 
button,  this  can  be  rapidly  executed.  The  second  method  is 
to  perform  "  enteroplasty ";  the  stricture  is  divided  longi- 
tudinally and  the  edges  of  the  incision  united  transversely. 

The  rapidity  with  which  either  of  these  methods  can  be 
carried  out  renders  them  possible  as  primary  measures 
after  opening  the  abdomen  in  the  middle  line,  below  the 
umbilicus.  If  for  any  reason  the  means  are  not  at  the 
surgeon's  disposal  to  render  the  operation  a  rapid  and  safe 
one,  he  will  be  wiser  to  defer  the  radical  treatment  of  the 
stricture  for  a  secondary  operation,  and  be  satisfied  with  a 
faecal  fistula  for  the  time  being.  For  other  details  possibly 
necessary  in  the  efficient  treatment  of  the  distended  intes- 
tine and  the  peritoneal  cavity,  see  page  163. 

The  usual  after  treatment  should  be  adopted,  nutrient 
enemata  taking  the  place  of  nourishment  by  the  mouth  for 
the  first  few  days. 


290  THE  JEJUNUM  AND  ILEUM. 


CHAPTER  XXXVI. 

OBSTRUCTION    (cOTltimied),       6.    GALL-STONES. 
INTESTINAL   CONCRETIONS. 

These  occasional  contents  of  the  bowel  have  already  been 
briefly  alluded  to  under  the  heading  of  "  Foreign  bodies^" 
which  in  a  sense  they  practically  are.  But  there  are  many 
points  about  them  sufficiently  distinctive  to  render  a 
separate  consideration  necessary. 

Gall-stoneiu — Disease  the  result  of  gall-stones  in  the 
intestine  more  frequently  occurs  in  females  than  in  males, 
in  the  proportion  of  four  to  one,  and  rarely  manifests  itself 
before  middle  age. 

The  stone  finds  its  way  into  the  bowel  either  by  the 
common  bile  duct  or  by  ulceration  into  the  third  part  of 
the  duodenum,  usually  direct  from  the  fundus  of  the  gall 
bladder.  Probably  in  the  majority  of  instances  where 
intestinal  mischief  is  subsequently  set  up,  the  stone  has 
been  too  large  to  pass  by  the  duct,  and  has  found  its  way 
into  the  bowel  direct  by  ulceration. 

Mayo  Brobson*  has  classed  under  four  heads  the  ways  in 
which  gall-stones  may  give  rise  to  obstruction. 

(1)  The  paralytic  form,  dependent  on  local  peritonitis  in 
the  region  of  the  gall  bladder. 

(2)  Volvulus  of  the  small  intestine  dependent  either  on 
the  violence  of  the  colic  caused  by  an  attack  of  cholelithiasis, 
or  on  the  contortions  induced  by  the  passage  of  a  large 
concretion  through  the  small  intestine. 

(8)  Mechanical  obstruction  due  to  the  passage  of  a  large 
concretion  through  the  small  intestine. 

(4)  Obstruction  depending  on  adhesions  or  on  stricture 
the  result  of  past  gall-stone  attacks,  or  of  healing  fistulse. 

The  form  of  obstruction  most  frequently  met  with  is  that 
classed  as  (3).  The  obstruction  is  mechanical,  and  due  to 
the  blocking  of  the  bowel  at  some  point  by  the  gall-stone 
becoming  impacted.     The  neighbourhood  of  the  ileo-csecal 

*  Brit.  Med,  Journ.,  1895,  vol.  i.  p.  194. 
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valve  in  the  ileam  is  the  most  common  seat  of  obstruc- 
tion. 

The  stone  which  becomes  impacted  is  usually  a  lai-ge  one, 
but  size  does  not  appear  to  be  the  sole  determining  factor, 
for  stones  quite  as  large  as  any  which  have  caused  serious 
symptoms  have  been  passed  without  material  trouble.  It 
is  possible  that  in  not  a  few  instances  either  the  state  of 
the  contents  of  the  bowel  or  sluggishness  in  its  peristaltic 
action  causes  the  calculus  to  become  coated  with  faecal  con- 
cretion, and  hence  its  size  so  augmented  that  obstruction 
ensues.  It  is  often  found  that  the  stone,  when  passed  or 
removed  by  operation,  is  surrounded  with  a  considerable 
quantity  of  fsBcal  material. 

Symptoms. — Obstruction  from  gall-stones  adds  still 
another  cause  to  the  many  which  give  rise  to  acute  symptoms 
without  often  indicating  the  true  nature  of  the  cause. 

In  the  cases  which  fall  under  the  first  heading  of  Mayo 
Bobson's  classification  there  will  be,  in  addition  to  the 
symptoms  of  acute  obstruction,  pain  and  tenderness  about 
the  region  of  the  gall  bladder,  due  to  the  local  peritonitis 
set  up  in  that  part. 

In  the  more  frequently  met  with  class  of  cases  of 
mechanical  obstruction,  the  symptoms  may  commence 
suddenly  and  in  a  way  quite  similar  to  acute  obstruction 
from  other  causes.  The  patient  while  in  perfect  health  is 
suddenly  seized  with  violent  abdominal  pain,  vomits  inces- 
santly, and  passes  neither  flatus  nor  fasces.  The  vomit,  at 
first  bilious,  becomes  in  the  course  of  a  few  days  faecal. 
The  patient  soon  shows  the  characteristic,  drawn,  sunken, 
anxious  face.  The  abdomen,  not  tender  or  distended  at 
first,  may  become  so.  A  dry  tongue  with  parched  mouth, 
and  thirst  causes  much  distress ;  and  if  the  obstruction  is  to 
prove  fatal,  peritonitis  may  supervene  and  the  patient  die 
of  exhaustion. 

The  early  history  of  the  case  sometimes  affords  a  clue  to 
diagnosis  in  these  cases  of  obstruction.  Thus  the  patient 
may  have  had  previous  attacks  of  biliary  colic  accompanied 
with  jaundice  and  the  passage  of  gall-stones ;  or  there  may 
have  been  some  tenderness  and  pain  in  the  region  of  the 
gall  bladder,  due  to  the  process  of  ulceration  taking  place 
there  while  the  stone  found  its  way  into  the  duodenum. 
In  very  many  cases,  however,  no  such  history  will  be  forth- 


292  THE  JEJUNUM  AKI)  ILEUM. 

coining,  for  large  stones  will  sometimes  pass  directly  from 
the  gall  bladder  into  the  duodenum  without  causing  any 
manifest  disturbance. 

In  some  cases  gall-stones  remain  for  a  considerable  time 
in  the  bowel,  giving  rise  to  intermittent  attacks  of  obstruc- 
tion, and  producing  symptoms  suggestive  of  stricture. 

Physical  examination  of  the  abdomen  does  not  usually 
afford  much  information.  It  is  possible  sometimes,  how- 
ever, with  the  patient  under  an  ansesthetic,  to  feel  the  stone. 

Prognosis. — Possibly  there  is  no  cause  which  gives  rise 
to  typical  symptoms  of  acute  obstruction  that  can  be  con-* 
sidered  so  hopeful  in  its  ultimate  issue  as  that  of  an 
impacted  gall-stone.  The  most  severe  symptoms  may 
manifest  themselves,  but  these  may  completely  subside,  the 
patient  pass  the  gall-stone  per  anum,  and  perfect  recovery 
ensue.     Numerous  cases  are  reported  in  proof  of  this. 

While,  however,  there  is  the  possibility  of  recovery,  there 
is  the  greater  probability  of  death.  Thus  out  of  twenty 
recorded  cases  where  definite  and  severe  symptoms  of 
obstruction  existed,  six  recovered  and  fourteen  died. 

Unfortunately  there  are  no  symptoms  which  enable  one 
to  state  in  any  case  whether  or  not  the  stone  will  move  on. 
It  is  always  reasonable  to  entertain  the  hope  of  nature 
effecting  a  cure  unaided ;  but  the  great  dif&culty  is  to  say 
how  long  such  a  hope  is  to  be  entertained :  how  long,  in 
short,  should  the  symptoms  be  allowed  to  continue  before 
operative  intervention  is  permitted. 

Treatment. — If  operation  be  not  decided  upon  then  the 
following  measures  should  be  adopted.  An  ansesthetic 
should  be  given,  large  quantities  of  fluid  injected  into  the 
rectum  and  colon,  and  abdominal  taxis  practised. 

Belladonna  and  opium  should  be  administered,  all  nourish- 
ment withheld  from  the  stomach,  and  the  patient  kept  at 
rest. 

In  almost  every  instance  the  stone  at  an  early  stage  of 
the  attack  is  capable  of  being  dislodged  from  its  seat.  It  is 
always  possible  therefore  that  these  measures  may  prove 
sufficient,  and  within  a  short  time  of  their  performance  the 
patient  may  pass  flatus  and  later  a  copious  stool.  The 
stone  occasionally  gets  stopped  just  above  the  sphincter,  and 
gives  rise  to  considerable  inconvenience  and  pain  in  its  final 
ejection  through  the  anus. 
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Should  these  measares  fail  to  give  relief,  the  question  of 
further  delay  or  the  immediate  performance  of  enterotomy 
has  to  be  considered. 

By  contrasting  the  percentage  recoveries  in  two  sets  of 
statistics  it  is  seen  that  where  no  operation  was  performed 
there  were  30  per  cent.,  and  where  operated  upon,  50  per 
cent,  in  one  list  and  304  per  cent,  in  the  other.  It  is  quite 
possible  that  these  statistics  are  very  fairly  comparable, 
because  in  both  instances  of  operation  and  non-operation  it 
is  much  more  likely  that  natural  recoveries  and  recoveries 
after  operation  would  be  published  than  the  deaths  attribu- 
table either  to  the  one  or  to  the  other.  The  difference, 
however,  cannot  be  considered  sufficiently  great  to  settle 
the  question  in  favour  either  of  delay  or  operation. 

Irrespective  of  statistics,  cogent  factors  which  need  to  be 
taken  into  account  in  any  endeavour  to  decide  upon  the 
proper  course  to  pursue  are  the  circumstances  attending  the 
immediate  surroundings  of  the  patient.  Where  nature  is 
left  to  her  own  unaided  efforts,  the  case  of  hospital  patients 
would  be  practically  the  same  as  that  of  patients  in  their 
own  private  homes.  The  conditions,  however,  would  be 
markedly  different  in  the  case  of  operations  pei-formed  in 
these  respective  places.  Herein  therefore  probably  exists 
the  solution  of  the  difficulty.  If  the  conditions  are  such  as 
will  permit  of  the  operation  being  performed  with  all  the 
most  approved  requisites,  and  by  one  sufficiently  experienced, 
then  there  can  be  but  little  doubt  that  the  best  results  will, 
on  the  whole,  be  attained  by  the  performance  of  enterotomy. 
Failing,  however,  both  these  essentials,  the  practitioner  will 
act  more  wisely  in  refraining  from  operation. 

As  a  purely  clinical  considei'ation  it  must  be  remembered 
that  these  cases  are  likely  to  come  before  us  simply  as  ones 
of  intestinal  obstruction  in  which  we  have  no  knowledge  of 
the  cause,  so  that  immediate  laparotomy  will  in  most  cases 
be  the  right  course  to  pursue. 

Operation, — In  performing  en tero- lithotomy,  the  usual 
precautions  must  be  taken  in  the  preliminary  process  of 
opening  the  abdomen.  The  parietal  incision  should  be  in 
the  middle  line,  below  the  umbilicus. 

The  lower  part  of  the  ileum  should  first  be  sought  for  as 
being  the  probable  seat  of  the  calculus.  When  found,  an 
endeavour  should  be  made  by  gentle  external  manipulation 
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to  squeeze  the  stone  on,  and  if  possible  get  it  through  the 
ileo-ciecal  valve  into  the  csecum.  If  it  can  be  thuR  dislodged, 
nothing  further  remains  to  be  done  except  to  dose  the 
abdomen. 

If  the  stone  cannot  be  displaced,  the  bowel  should,  if 
possible,  be  drawn  out  of  the  abdomen  and  incised  in  a 
longitudinal  direction  over  the  stone,  and  the  latter  ex- 
tracted. Prior  to  opening  the  bowel  every  possible  pre- 
caution must  be  taken,  by  the  proper  application  around 
of  sponge  cloths,  ibc,  to  prevent  any  contamination  of  the 
peritoneum  by  the  contents  of  the  intestine.  In  many 
instances  death  has  resulted  from  septic  peritonitis. 

After  the  stone  is  withdrawn,  the  opportunity  should  be 
taken,  when  the  opening  in  the  gut  affords,  of  allowing  the 
escape  of  any  faeces  or  flatus  which  may  be  overdistending 
the  bowel  above.  The  edges  of  the  mucous  membrane 
should  then  be  stitched  together  by  a  continuous  suture, 
and  the  external  coats  united  by  a  series  of  Lembert  stitches. 
Should  there  be  any  suspicion  of  escape  of  faecal  material 
into  the  peritoneal  cavity,  it  should  be  freely  flushed  with 
hot  normal  saline  solution  before  closing  the  parietal 
wound. 

As  possible  contingencies  to  be  encountered  and  dealt 
with,  the  surgeon  may  have  to  consider  the  propriety  of 
excising  the  area  of  impaction  or  stitching  the  bowel  orifice 
to  the  abdominal  wound  and  so  forming  a  temporary  faecal 
fistula.  One  of  these  courses  must  be  pursued  when,  from 
ulceration  or  other  damage  to  the  bowel  wall  at  the  seat  of 
impaction,  the  parts  are  not  in  a  condition  to  be  safely 
stitched  up  and  returned.  Adhesions  may  have  to  he 
separated  ;  and  the  twisting  of  a  coil  undone  which,  as 
already  pointed  out,  is  sometimes  associated  with  a  gall-stone. 

Intestinal  concretionn  or  enteroliths. — It  is  rarely 
that  these  form  or  collect  in  the  small  intestine  sufficiently 
to  give  rise  to  obstruction.  They  are  much  more  frequently 
met  with  in  the  large  bowel.  When  present  in  the  former, 
they  are  usually  found  about  the  lower  end  of  the  ileum. 
The  probable  way  in  which  many  of  these  calculi  are 
formed  is  by  the  free  and  prolonged  use  of  some  salt  or 
mineral  substance,  such,  for  instance,  as  lime  and  mag- 
nesium, and  by  drinking  water  containing  chalybeates  in 
the  form  of  carbonate  of  iron. 
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CHAPTER  XXXVII. 

OBSTRUCTION    (continued).       7.    TUMOURS   OF   THE 
BOWEL  WALL.      INNOCENT  AND  MALIGNANT. 

IMsiTHXB  the  jejonmn  nor  the  ileum  is  a  frequent  seat  for 
the  development  of  new  growths.     Such  as  do  arise  affect 
mostly  the  internal,  coats,  and  by  their  increase  in  size  tend 
to  obstruct  the  canal ;  those  that  produce  symptoms  are 
mostly  solitary,  but  the  intestine  has  been  found  studded 
with  polypi,  and  cysts  of  minute  size,  in  patients  dying 
from  other  causes.     It  is  usual  to  consider  these  neoplasms 
under  the  common  classification  of  innocent  and  malignant. 
Znnocent* — FibronuUa, — ^Tumours  composed   chiefly  of 
fibrous  tissue  develop  in  the  submucous  coat  and  then  pro- 
ject into  the  canal,  forming  one  of  the  kinds  of  polypus 
which  are  occasionally  met  with  in   the  small  intestine. 
Intestinal  polypi  are  most  frequently  met  with  in  the 
lowest  part  of  the  ileum,  hardly  ever  in  the  upper  part,  and 
only  occasionally  in  the  jejunum.     Taking  the  intestine  as 
a  whole,  their  commonest  seat  is  in  the  rectum,  where  they 
will  be  again  referred  to. 

Myomata, — ^These  tumours  composed  partly  of  nnstriped 
muscle  tissue,  arise  from  the  muscular  coat  of  the  bowel, 
and  usually  take  the  form  of  polypus. 

Adenomata, — ^These  tumours,  glandular  in  structure,  arise 
from  iieberkiibn's  follicles.  Like  the  two  preceding,  they 
form  polypi  which  project  into  the  bowel. 

LipomcUa. — Fatty  tumours  are  sometimes  found.  They 
develop  in  the  submucous  tissue,  and  are  frequently  mul- 
tiple.    They  rarely  cause  obstruction. 

Cysts. — ^These  probably  constitute  the  rarest  kind  of 
tumour  met  with  in  the  small  intestine.  In  a  case  which 
was  admitted  into  my  wards,  the  patient,  an  old  man  of 
about  seventy  years,  was  sufiering  from  acute  intestinal 
obstruction.  On  opening  the  abdomen  an  intussusception 
was  found  ;  its  irreducibility  determined  me  to  excise  it. 
When  subsequently  examining  the  excised  segment,  I  found 
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that  the  ileum  contained  a  sessile  cyst  about  the  size  of  a 
walnut  with  a  turbid  viscid  fluid  within  it.  The  cyst  formed 
the  apex  of  an  ileac  intussusception  at  the  lower  part  of  the 
ileum.  Improvement  followed  the  operation,  but  the  patient 
died  a  few  days  later  from  exhaustion. 

NcBvoid  groioths. — These,  like  the  preceding,  have  been 
met  with,  but  are  very  uncommon. 

The  various  kinds  of  innocent  tumours  do  not  give  rise 
to  any  symptoms  whereby  they  may  be  diagnosed.  If  they 
cause  obstruction  it  may  either  be  of  an  acute  or  a  chronic 
character.  Those  which  form  polypi  not  infrequently  in- 
duce intussusception.  In  such  cases  it  is  usual  to  iind  the 
polypus  at  the  apex  of  the  intussusceptum. 

A.  class  of  innocent  tumours  has  already  been  referred  to 
(see  page  146)  which,  solid  in  their  structure  and  often 
malignant  in  their  clinical  features,  possess  the  peculiar 
faculty  of  disappearing.  They  are  spoken  of  more  gene- 
rally as  solid  tumours  of  the  abdomen  which  spontaneously 
disappear.  Their  actual  connections  are  unknown,  but  they 
appear  in  some  cases  to  be  intimately  connected  with,  or,  at 
least,  adherent  to,  the  intestines.  They  are  usually  ascribed 
to  inflammation,  although  the  evidences  are  not  always  in 
support  of  such  an  explanation.  Greig  Smith,*  who  has 
carefully  considered  the  possible  origin  of  these  tumours, 
arrives  at  the  following  conclusion :  "  They  are  simply 
aggregations  of  embryonic  cells  and  tissues,  heaped  up 
around  an  intestinal  perforation.  The  perforation  is  minute 
and  the  amount  of  escaping  fluid  is  small,  so  that  the  cells 
can  effectively  deal  with  it.  The  perforation  remains  open 
for  a  long  period  of  time,  and  the  continued  demand  for 
new  cells  results  in  an  aggregation  which  is  practically  a 
tumour." 

The  symptoms  to  which  these  tumours  give  rise  are  often 
of  an  obstructive  character. 

Malignant  tumours. — Cancer,  whether  in  the  form 
of  carcinoma  or  sarcoma,  is  a  comparatively  rare  disease  of 
the  small  intestine.  Nevertheless  unmistakable  cases  occur, 
which  prove  that  the  bowel  may  be  affected  both  primarily 
and  secondarily. 

Carcinoma. — The  lining  cells  of  the  mucous  membrane 

*  Trans  Roy.  Med.-Chir.  Soc.  Lond.  1894,  vol.  Ixxvii.  p.  139. 
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are  of  the  columnar  type  of  epithelium.  Hence,  as  would 
naturally  be  expected,  columnar-celled  carcinoma  or  epithe- 
lioma is  the  form  most  frequently  met  with. 

The  cases  are  too  few  to  admit  of  any  comparison  as 
regards  relative  frequency  in  one  portion  of  the  canal  as 
compared  with  another.  Such  cases  as  I  have  been  able  to 
find  reported  show  that  carcinoma  may  occur  at  any  part. 

Whether  the  disease  commences  as  a  nodule  beneath  the 
mucous  membrane,  or  as  a  plaque  on  the  surface,  its  pro- 
gress is  usually  round  the  bowel,  so  that  sooner  or  later  a 
circular  constriction  results,  with  all  the  attendant  ills  of 
gradual  obstruction  to  the  onward  passage  of  faeces.  The 
constriction  may  be  so  tight  that  the  affected  portion  ap- 
pears as  if  encircled  by  a  piece  of  string.  In  addition  to 
the  growth  inwards  which  narrows  the  canal,  the  intestinal 
coats  are  sometimes  greatly  thickened  by  the  infiltrating 
growth  of  the  tumour.  A  certain  amount  of  ulceration 
takes  place  on  the  surface  of  the  growth  internally. 

When  once  constriction  has  become  a  marked  feature  in 
the  case,  other  changes  ensue  in  the  part  of  the  bowel 
above.  These  have  already  been  fully  referred  to  in  dis- 
cussing cicatricial  stricture,  and  being  quite  similar  need  not 
be  repeated  here.     (See  page  286.) 

Secondary  deposits  are  occasionally  found  infiltrating  the 
intestinal  wall.  These  secondary  tumours,  however,  are  not 
prone  to  produce  any  obstructive  symptoms. 

Symptoms. — There  is  little,  if  anything,  which  can  be 
said  to  distinguish  the  symptoms  of  carcinomatous  stricture 
from  those  which  follow  upon  stricture  from  any  other  cause, 
vrith  the  one  possible  exception  that  in  some  instances  a 
tumour  may  be  felt  through  the  abdominal  parietes. 

Treatment. — The  treatment  of  stricture  from  carcinoma 
resembles  in  all  respects  stricture  due  to  other  causes; 
either  the  distended  bowel  above  should  be  opened  and  a 
faecal  fistula  formed  to  afford  temporary  relief,  or  the  more 
radical  measure  of  enterectomy  should  be  performed. 

Sarcoma, — Sarcoma,  like  carcinoma  of  the  small  intestine, 
is  a  comparatively  rare  disease.  It  is  equally  fatal  in  cha- 
racter, but  possesses  differences  in  its  mode  of  involvement 
of  the  bowel,  and  in  the  symptoms  to  which  it  gives  rise. 

Sarcoma  affects  the  bowel  in  two  forms.  In  the  first  it 
resembles  the  fibromata,  adenomata,  and  myomata  in  grow- 
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ing  in  the  shape  of  a  polypus  and  projecting  into  the  canal ; 
in  the  second  it  extends  around  the  wall,  thickening  it  and 
at  the  same  time  widening  the  channel.  In  the  polypoid 
form  it  is  usually  of  the  spindle-celled  variety  of  sarooma ; 
in  the  other  it  is  the  round-cell  d. 

Primary  sarcoma  arises  generally  in  the  submucous  coat. 
When  the  coats  are  invaded  from  disease  of  the  mesenteric 
glands,  it  should  be  considered  secondary  involvement,  not 
primary  disease  of  the  bowel. 

As  the  growth  proceeds  it  infiltrates  all  the  coats  with 
the  exception  of  the  serous,  which  is  but  rarely  involved. 
The  effect  of  the  infiltration  is  to  produce  great  thickening, 
which  in  some  instances  leads  to  increase  in  the  normal 
calibre  of  the  canal,  but  in  others  to  encroachment,  so  that 
the  bowel  becomes  almost  stenosed.  In  cases  where  the 
tumour  mass  is  very  large,  and  involves  also  the  mesentery, 
the  origin  of  the  tumour  may  be  open  to  some  doubt,  as 
there  is  as  much  probability  that  it  may  have  arisen  in  the 
mesenteric  glands  as  in  the  submucous  tissue  of  the  bowel. 

Sarcoma  is  most  frequently  met  with  during  the  third 
and  fourth  decades  of  life. 

ByBxptoiaMm — It  often  happens  that  general  or  con- 
stitutional symptoms  manifest  themselves  for  some  time 
prior  to  the  appearance  of  local  evidences  of  disease.  Thus 
there  is  progressive  emaciation,  loss  of  appetite,  and  loss 
of  strength.  The  patient  has  a  sallow  complexion  and  is 
cachectic.  Local  symptoms  show  themselves  by  gastric 
troubles,  with  ill-defined  pain  in  the  abdomen.  The 
bowels  become  irregular,  at  one  time  constipated,  at  another 
loose,  or  they  may  remain  unaffected.  In  cases  where  the 
tumour  gives  rise  to  constriction  and  narrowing  of  the 
canal  there  may  be  repeated  attacks  of  obstruction, 
gradually  increasing  in  severity.  In  most  instances 
palpation  of  the  abdomen  will  reveal  the  presence  of  a 
tumour.  It  would  seem  that  in  some  cases  the  tumour,  for 
some  unaccountable  reason,  may  disappear  for  a  time.  It 
is  possible  that  such  disappearance  is  only  delusive :  that 
the  bowel  has  altered  its  position  or  been  overlapped  by 
other  coils  distended  with  gas. 

The  course  of  the  disease  is  usually  rapid.  In  most 
cases  death  follows  in  about  nine  months  from  the  com- 
mencement of  the  symptoms. 
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Treatment* — Removal  of  the  affected  part  can  alone  be 
of  any  service.  This,  however,  can  only  be  effected  in  the 
early  stage  of  the  disease,  when  the  tumour  has  not  by 
direct  extension  become  adherent  to  and  infiltrated  other 
parts. 

Lytnphoma^  I/tpryphadenovMi. — This  kind  of  tumour 
practically  belongs  to  the  class  of  sarcomata,  and  probably  in 
many  instances  is  described  as  such.  In  structure  it  con- 
sists of  very  small  round  cells  contained  in  the  meshes  of  a 
delicate  network  of  fibrils. 

When  arising  in  the  bowel  wall,  the  tumour  causes 
changes  indistinguishable  from  those  which  have  been  just 
described  in  the  case  of  sarcoma.  The  lumen  of  the  canal 
may  be  increased.  The  tumour  may  form  a  considerable 
mass,  and  does  not  tend  to  degenerate. 
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OBSTRUCTION    {continued),        8.    external    pressure. 

9.  PERITONITIS.       10.  CONGENITAL  ABNORMALITJES, 
MALDEVELOPM  ENTS.       NEUROSES. 

8.  Presjrare  upon  the  Bmall  and  large  intestine 
from  without. — Pressure  upon  the  bowel  in  order  to  pro- 
duce symptoms  must  narrow  its  lumen,  and  the  diminution 
so  eflFected  results  in  obstruction.  Two  factors  of  primary 
importance  in  the  production  of  obstruction  by  external 
pressure  are  immobility  of  the  bowel  and  counter  resistance. 
Qence  it  is  found  that  the  upper  part  of  the  jejunum  and 
the  duodenum,  the  caecum,  the  sigmoid  flexure,  and  the 
rectum,  being  the  parts  most  fixed  and  most  protected 
around  by  resistant  bony  and  cartilaginous  walls,  are  the 
regions  of  the  intestinal  canal  usually  obstructed  from 
external  pressure  by  tumours  and  other  swellings. 

Tumours  arising  within  the  pelvic  cavity  are  specially 
prone  to  produce   pressure    on   the    rectum.     Numerous 
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examples  of  such  tumours  are  found  in  connection  with  the 
uterus  and  ovary. 

In  some  instances  a  tumour,  when  of  a  malignant 
nature,  tends  not  only  to  obstruct  by  pressure,  but  invades 
also  the  walls  of  the  gut.  It  has  been  indicated  how 
sarcoma  arising  within  mesenteric  glands  is  liable  to 
extend  to  the  bowel,  press  upon  the  canal  and  invade  its 
coats. 

Solid  tumours  arising  from  any  organ  within  the  abdomen 
are  more  liable  to  produce  pressure  than  cysts  or  abscesses. 
Nevertheless,  examples  of  the  latter  are  met  with,  several 
cases  where  cysts  of  the  mesentery  had  caused  obstruction 
having  been  recorded. 

Sjrmptomfl. — It  is  unusual  for  symptoms  of  obstruction 
to  arise  from  external  pressure  without  its  being  known 
that  a  swelling  or  tumour  liable  to  produce  such  obstruction 
exists.  In  other  words,  before  a  tumour  is  likely  to  produce 
prassure  sufficiently  great  to  cause  obstruction,  it  will  have 
rendered  its  existence  perceptible  either  to  the  eye  or  to  the 
hand.  The  diagnosis  therefore  of  the  true  cause  is  fre- 
quently not  diificult.  Although  the  obstruction  may  be 
complete,  the  symptoms  are  not  ushered  in  with  the  same 
degree  of  acuteness  as  is  the  case  in  many  other  forms  of 
obstruction ;  nor  throughout  their  course  are  they  so 
urgent.  Pain  is  chiefly  paroxysmal  and  not  severe. 
Vomiting  is  not  incessant.  There  is  abdominal  distension 
with  possibly  visil>le  peristalsis.  The  intermittency  of  the 
symptoms,  especially  at  the  outset,  is  due  to  the  fact  that 
the  increased  vis  a  tergo  occasionally  somewhat  overcomes 
the  external  pressure,  so  that  some  temporary  relief  is 
obtained.  Tiie  more  persistent  and  urgent  the  symptoms 
the  more  complete  must  the  obstruction  be  considered. 

Treatment. — Removal  of  the  cause  of  pressure  will  in 
most  instances  be  followed  by  relief  of  the  symptoms. 
When,  however,  the  gut  has  been  invaded  or  become 
inseparably  adherent,  it  will  be  necessary  to  remove  the  part 
concerned  at  the  same  time.  In  the  case  of  cysts  producing 
pressure,  if  their  excision  is  not  possible,  they  should  be 
tapped,  and  the  opening  stitched  to  the  parietal  wound  for 
drainage. 

9.  Peritonitis. — Inflammation  affecting  the  bowel  from 
without,  as  in  the  case  of  peritonitis,  leads  to  obstruction. 
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As  Wilks  tersely  expresses  it,  ''an  inflamed  bowel  is  a 
paralysed  bowel/'  and  a  paralysed  segment  of  bowel  acts  as 
an  efiectual  barrier  to  the  onward  progi^ess  of  its  contents. 

When  obstruction  arises  from  peritonitis,  the  cause  itself 
is  sufficiently  grave  to  mask  the  prominence  of  symptoms 
which  owe  their  origin  directly  to  the  obstruction.  It 
would,  however,  be  quite  correct  to  say  that  the  symptoms 
of  obstruction  are  those  of  peritonitis  ;  and  for  that  reason 
it  frequently  becomes  a  matter  of  great  difficulty  in  diagnosis 
to  determine  in  certfiin  cases  whether  we  are  dealing  with 
peritonitis  as  a  primary  disease  or  with  obstruction  from 
some  mechanical  cause. 

The  symptoms  of  uncomplicated  peritonitis  need  not  be 
entered  upon  at  any  great  length  here;  in  most  respects 
they  resemble  those  which  have  already  been  frequently 
alluded  to  as  occurring  in  peritonitis  the  result  of  injuries 
and  diseases  of  the  intestines.  Most  prominently  stands 
out  the  pain  which  is  felt,  frequently  first  at  the  lower  part 
of  the  abdomen,  although  no  region  is  exempt  from  it  even 
at  the  outset.  It  may  be  of  a  pinching,  aching,  burning, 
or  cutting  character,  and  is  increased  by  pressure  or  by 
movement.  The  patient's  attitude  with  regard  to  the  pain 
is  somewhat  characteristic.  If  moving  about  or  bitting,  he 
stoops ;  if  in  bed  he  lies  on  his  back  with  his  head  and 
shoulders  raised  and  his  knees  and  thighs  flexed.  Every 
effort  is  made  to  relax  the  abdominal  parietes  and  protect 
the  parts  from  pressure.  The  abdominal  muscles  become 
fixed,  and  any  attempt  to  palpate  the  part  increases  the 
rigidity.  There  is  usually  some  fever,  with  all  the  various 
concomitants  which  generally  attend  rise  of  temperature. 
Vomiting  and  hiccough  are  frequently  present. 

Peritonitis,  as  frequently  pointed  out,  is  extremely  variable 
in  its  symptoms.  The  exact  converse  of  one  case  may  be 
found  in  another.  Temperature,  in  place  of  being  high, 
may  be  low :  instead  of  a  hot  flushed  face,  pallor  with  cold 
perspiration :  in  place  of  a  rigid  abdomen,  a  lax  one  with 
little  or  no  pain  ;  while  the  bowels  instead  of  being  confined 
are  loose,  with  an  approach  in  some  cases  to  diarrhoea.  In 
many  instances  the  symptoms  are  those  of  septic 
poisoning. 

Treatment. — Uncomplicated  peritonitis — that  is  to  say, 
peritonitis  unconnected  with  some  disease  or  injury  to  the 
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intra- abdomiDal  viscera — rarely  comes  under  the  hands  of 
the  surgeon  for  treatment.  It  is  questionable,  however, 
whether  acute  peritonitis  from '  whatever  cause  should 
receive  treatment  other  than  that  which  may  be  considered 
purely  operative.  While  it  may  be  quite  true  that  cases 
will  recover  under  purgatives,  opium,  hot  poultices  or  hot 
fomentations,  it  is  equally  certain  that  a  far  larger  proportion 
will  succumb  unless  the  abdomen  is  opened  and  the  peritoneal 
cavity  cleansed. 

The  course  to  be  pursued  after  opening  the  abdomen  will 
depend  upon  the  nature  and  extent  of  the  peritonitis 
present.  For  practical  purposes  we  may  divide  the  cases 
into  those  where  the  peritonitis  is  more  or  less  limited  or 
localised,  and  those  where  it  is  general,  subdividing  the 
latter  again  into  an  adhesive  and  an  infiltrative  form. 

Umited  or  localised  peritonitis. — In  most  of  these 
cases  it  will  be  found  sufficient  to  wipe  away  the  inflamma- 
tory exudation,  and  any  possibly  extravasated  material  from 
a  perforation. 

Adhesive  peritonitis. — Why  the  peritoneum  should  in 
some  cases  produce  a  form  of  inflammation  which  results  in 
an  intimate  glueing  of  the  coils  together,  while  in  others 
they  are  perfectly  free,  it  is  impossible  to  say.  Perhaps  the 
rapidity  with  which  the  effusion  takes  place  may  have  some- 
thing to  do  with  it.  Whatever  the  cause,  however,  this 
adhesive  form  is  one  of  the  most  difficult  to  deal  with.  It 
is  seen,  strangely  enough,  in  some  of  the  most  virulent  cases 
and  in  some  of  the  slightest.  In  the  former  the  wet  wash- 
leather-like  exudate  has  here  and  there  small  foci  of  pus. 
These  are  some  of  the  most  hopeless  cases  we  have  to  deal 
with,  and  whether  we  simply  separate  the  engaged  coils 
and  freely  flush  the  peritoneal  cavity,  or  after  separation 
wipe  away  the  pus  and  endeavour  to  strip  off  the  leathery 
plaques  from  the  bowel  wall,  it  is  rarely  that  we  succeed  in 
getting  a  successful  result.  As,  however,  every  degree  of 
severity  exists  in  this  particular  class,  we  may  hope 
occasionally  to  succeed  by  adopting  one  or  other  of  the 
methods  described. 

When  the  adhesions  do  not  contain  purulent  material 
and  there  is  no  cause  left,  so  far  as  can  be  ascertained,  to 
excite  a  continuance  of  the  inflammatory  process,  it  is  quite 
possible  that  we  are  dealing  in   many  instances  with  a 
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natural  process  of  repair;  the  material  which  glues  the 
inflamed  coils  together  being  in  a  sense  nature's  form  of 
bowel  callous.  It  is  frequently  found  that  this  form  of 
*'  callous  "  is  so  intimately  adherent  to  the  bowel  wall  that 
it  cannot  be  stripped  off,  and  when  it  is,  the  surfaces  often 
bleed.  In  cases  of  this  class  it  is  doubtful  whether  we 
sbould  make  any  attempt  to  disturb  the  coils.  There  is 
ample  evidence  to  show,  from  cases  of  pelvic  peritonitis, 
tbat  this  form  of  adhesion  may  become  ultimately  entirely 
absorbed  and  the  bowels  completely  freed  again. 

InfiltratiTe  peritonitis. — In  this  particular  class  of 
cases  there  is  a  general  infiltration  of  the  peritoneal  cavity 
with  sero-purulent  material,  containing  free  flaques  of 
lymph,  and  in  case  of  perforation,  material  which  has 
escaped  from  the  perforated  organ  or  a  burst  cyst  or 
abscess.  Coils  of  intestines  may  be  glued  together  here  and 
there,  but  there  is  not  the  same  general  and  firm  adhesion 
as  seen  in  the  preceding  class  of  cases. 

There  is  no  doubt  of  the  proper  course  to  pursue  in  the 
treatment  of  these  cases.  After  efficiently  dealing  with  the 
cause,  the  whole  peritoneal  cavity  should  be  freely  and 
methodically  flushed  with  hot  normal  saline  solution  (one 
teaspoonful  of  common  salt  to  a  pint  of  water  at  about 
llO°  F.)  I  prefer  in  treating  these  cases  to  "  exventrate  " 
the  intestines,  that  is  to  say,  to  lift  them  as  much  as  possible 
out  of  the  wound,  and  so  see  that  the  whole  pelvic  cavity  is 
properly  cleansed.  The  soft  rubber  irrigating  tube  is  also 
passed  well  up  to  the  diaphragm,  in  front  and  behind  the 
liver.  The  intestines  are  also  freely  washed  as  they  lie  on 
the  abdomen  before  being  returned  into  the  peritoneal 
cavity.  After  replacing  the  bowel  no  endeavour  is  made  to 
remove  more  than  just  the  excess  of  the  saline  solution. 

If  the  intestines  are  much  distended  and  injected,  an 
incision  about  an  inch  in  length  in  the  long  axis  of  the 
bowel  should  be  made,  and  tension  relieved.  Through  this 
incision,  before  closing,  an  ounce  of  magnesium  sulphate 
in  solution  may  with  advantage  be  introduced  into  the 
bowel.     (See  page  163.) 

Occasions  may  occur  where  the  surgeon  may  deem  it 
advisable  to  drain  either  by  a  tube,  inserted  usually  well 
down  into  the  pelvis,  or  by  strips  of  absorbent  tissue.  I 
believe,  however,  that  in  all  cases  where  the  flushing  has  been 
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thoroughly  carried  out,  the   parietal  wound  may  be  com- 
pletely closed. 

This  seems  a  fitting  place  to  refer  to  a  special  portable 
emergency  operating  table  which  I  have  devised  for  such 
abdominal  cases  as  are  likely  to  require  free  flushing  of  the 
peritoneal  cavity.  Every  surgeon  knows  the  great  difficulty 
of  efficiently  treating  these  cases  in  private  houses.  This 
table  with  its  appurtenances  has  been  so  constructed  that 
when  closed  and  folded  it  contains  the  irrigator  and  the 
special  mackintosh.  The  former,  when  the  table  is  erected, 
is  flzed  to  a  standard  attached  to  one  of  the  legs ;  while  the 
latter  drains  off  the  fluid  through  a  hole  in  the  table  into  a 
receptacle  beneath.  The  table  has  been  built  for  me  by 
Messrs.  Weissner  and  Co.,  surgical  instrument  makers, 
Glasgow.     (See  Figs.  46  and  47.) 

10.  Congenital  abnormalitiesy  malderelopments. 
— By  far  the  largest  number  of  malformations  of  the  small 
intestine  are  connected  in  some  way  with  the  vitelline  duct. 
Either  this  has  remained  patent,  or  its  too  complete 
obliteration  has  resulted  in  stricture.  Between  these  two 
extremes  there  is  every  grade  of  maldevelopment. 

Hudson  *  has  adopted  the  following  useful  classi6cation 
of  malformations  based  on  variations  found  in  the  develop- 
ment of  the  vitelline  duct.  The  cases  are  divided  into  two 
groups. 

In  the  first  group  are — 

(1)  Cases  in  which  the  ileum  opens  freely  at  the 
umbilicus,  and  the  chief  part  of  the  evacuations  of  the 
bowel  is  discharged  by  this  fistula. 

(2)  Cases  with  a  small  fistulous  opening  at  the  umbilicus, 
admitting  a  probe  and  occasionally  allowing  the  passage  of 
faeces  and  flatiis. 

(3)  A  tubular  prolongation  of  the  ileum,  connected  with 
the  umbilicus,  either  directly  or  by  a  longer  or  shorter 
fibrous  cord. 

(4)  A  fibrous  cord  connecting  otherwise  normal  intestine 
or  mesentery  with  the  umbilicus. 

(5)  Meckel's  diverticulum,  of  variable  length  and  shape, 
either  terminating  in  a  rounded  extremity  or  hammer- 
shaped  dilatation. 

*  Trans.  Path.  Soc.Lond,  1889,  vol.  xl.  p.  98. 
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(6)  Slight  saccular  poiichiDg  of  the  intestine  in  this 
region. 

In  the  second  group  are  included  instances  of  excessive 
obliteration  of  the  duct  where  the  lumen  of  the  bowel  has 
become  involved,  arranged  as  follows  : 

(1)  Slight  constriction  of  the  gut,  with  more  or  less 
obvious  diminution  of  its  calibre,  and  but  few  changes 
above  or  below. 

(2)  Marked  stricture,  causing  secondary  changes  due  to 
dilatation  of  the  gut  above,  and  producing  signs  of  obstruc- 
tion. 

(8)  Complete  occlusion  of  the  gut  by  a  septum  formed  of 
mucous  membrane,  the  muscular  and  serous  coats  remaining 
continuous. 

(4)  Complete  solution  of  continuity  of  the  ileum. 

In  addition  to  the  malformations  connected  with  this 
particular  pai't  of  the  ileum,  other  congenital  defects  are  met 
with  in  the  jejunum,  mostly  at  its  duodenal  end;  thus  the 
upper  extremity  has  been  found  to  end  in  a  cul-de-sac,  with 
a  simple  fibrous  cord  connecting  it  with  the  lower  segment. 

The  subject  of  congenital  stricture  has  already  been 
alluded  to  (see  page  28G). 

Of  anatomical  rather  than  pathological  interest  is  the 
transposition  of  the  intestines.  (See  al^o  Malformations  of 
Large  Intest  ine.) 

Ssrmptoms. — Many  of  these  congenital  defects  are 
purely  of  pathological  interest,  and  are  found  more  among 
the  records  of  the  pathologist  than  of  the  clinician.  On 
the  other  hand,  cases  are  sufficiently  numerous  to  show  that 
not  infrequently  they  are  a  source  of  grave  trouble. 

Nothing  further  need  be  said  here  i-egarding  the  mode  in 
which  a  diverticulum  or  its  ligamentous  remnant  is  capable 
of  strangulating  a  loop  of  bowel ;  nor  is  it  necessary  to 
repeat  what  has  already  been  stated  regarding  the  symp- 
toms connected  with  congenital  stricture. 

Complete  occlusion  of  the  bowel,  such  for  instance  as 
exists  in  cases  where  the  proximal  extremity  ends  in  a  cul- 
de-sac,  gives  rise  to  symptoms  shortly  after  the  birth  of  the 
child. 

At  first  the  child  may  readily  take  the  breast,  but 
vomiting  soon  sets  in,  and  it  is  found  that  everything  taken 
is  returned.     Nothing  is  passed  by  the  bowel  except  a  little 
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luucus.  Ar  a  rule  it  is  not  easy  to  mistake  the  compara- 
tively small  quantity  of  slimy  material  ejected,  for  the 
normal  meconium  which  should  be  excreted. 

Distension  of  the  abdomen  is  not  seen  at  first,  but  in  the 
course  of  a  day  or  two  it  appears  and  forms  a  marked 
feature  in  the  emaciated  condition  of  other  parts  of  thn 
body. 

It  is  never  possible  to  predict  with  any  degree  of  cer- 
tainty in  what  region  of  the  bowel  the  occlusion  exists, 
whether  in  the  duodenum,  the  jejunum,  or  the  ileum. 

The  number  of  days  which  an  infant  with  complete 
obstruction  is  likely  to  live  varies,  and  depends  probably 
more  upon  the  natural  vigour  and  vitality  of  the  child  than 
upon  the  situation  of  the  obstruction.  Life  has  lasted  to 
as  late  as  the  tenth  day. 

Treatment* — The  only  possible  measure  in  the  treat- 
ment of  obstruction  from  occlusion  is  laparotomy  and  the 
formation  of  an  artificial  anus.  This  has  been  attempted 
several  times;  and  if  it  has  not  been  the  means  of 
hastening  death  in  so  young  a  patient,  it  has  not  yet 
apparently  been  successful  in  prolonging  life. 

The  only  other  congenital  defect  which  comes  under  the 
Kurgeon  s  observation  and  treatment  is  that  associated  with 
incomplete  closure  of  the  vitelline  duct.  As  already  pointed 
out,  this  condition  may  exist  in  the  extreme  form  of  an 
abnormal  anus  at  the  umbilicus,  where  practically  all  the 
faeces  are  discharged ;  or  merely  as  a  tistula  through  which 
a  small  quantity  of  mucus  or  fa?cal  matter  exudes. 

The  former,  the  much  graver  of  the  two  conditions,  will 
probably  need  some  plastic  operation  for  its  cure.  There 
are  two  advantages,  however,  in  delaying  any  operative 
interference.  The  first  is,  that  young  infants  do  not  bear 
operations  well,  and  the  second,  that  there  is  the  possibility 
of  the  aperature  closing.  If  the  umbilical  orifice  has 
shown  distinct  evidence  of  contraction,  it  may  prove  possible 
to  complete  the  occlusion  by  the  application  of  the  actual 
cautery  to  its  edges.  This  measure  is,  however,  rarely 
successful,  and  a  plastic  operation  of  the  nature  of  trans- 
plantation of  a  skin  flap  may  be  required. 

In  cases  of  the  second  and  less  severe  kind  of  faecal 
fistula,  it  frequently  happens  that  evidences  of  a  tistula  are 
not  manifest  until  a  few  days  after  birth  ;  that  is  to  say 
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UDtil  the  time  of  usual  separation  of  the  cord,  about  the 
fifth  or  sixth  day.  The  orifice  of  the  fistula  is  then  some- 
times marked  by  a  little  red  vascular  papilla  or  polypus,  at 
the  base  of  which  a  small  opening  exists,  which  admits  of 
the  insertion  of  a  probe  for  a  variable  distance.  In  not  a 
few  instances  these  fistulse  close  in  the  course  of  a  few  daye. 
Should  they  remain  patent  the  canal  may  be  cauterised,  or, 
if  necessary,  a  plastic  operation  performed. 

Intestinal  neuroses. — There  occasionally  come  under 
the  observation  of  the  surgeon  cases  of  intestinal  dis- 
turbance which  appear  to  have  their  origin  either  in  some 
purely  mental  aberration  or  in  some  local  nerve  irregularly. 
AlDong  the  former  are  cases  of  supposed  ingestion  of  a 
foreign  body,  when  the  patient  imagines  he  feels  the  body 
within  the  abdomen.  In  other  instances  the  patient 
imagines  they  have  a  certain  disease,  the  symptoms  of  which 
they  have  in  some  way  got  a  knowledge  of  and  will  actually 
exhibit.  The  symptoms  are  sometimes  very  distressing. 
The  patient  may  complain  of  acute  discomfort  and  pain, 
vomit,  and  refuse  food. 

In  instances  of  local  nerve  disturbance  a  particular  seg- 
ment of  bowel,  most  frequently  the  sigmoid  flexure,  under- 
goes irregular  conti*action,  causing  vague  and  impleasant 
sensations  in  the  patient,  and  sometimes  producing  tangible 
evidence  of  an  evanescent  tumour,  in  the  affected  region. 

The  symptoms  may  doubtless  in  some  instances  be  ex- 
plained by  supposing  that  the  usually  imperceptible  peri- 
stalsis of  the  bowel  becomes  consciously  observed  and  felt  by 
the  patient,  who  in  many  instances  is  of  a  highly  neurotic 
temperament. 

When  these  cases  are  not  influenced  by  medical  treatment, 
laparotomy  should  be  resorted  to.  Nothing  probably  will  be 
found,  but  in  some  mysterious  way  the  exploratory  opera- 
tion has  a  beneficial  effect,  probably  by  producing  a  pro- 
found mental  impression. 
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SECTION   III. 

THE  LARGE  INTESTINE  AND  APPENDIX 

VEBMIFORMJS. 

CHAPTER  XXXIX. 

ANATOMY    AND    PHYSIOLOGY. 

The  large  intestine  extends  from  the  termination  of  the 
ileum  in  the  right  iliac  region  to  the  anus.  It  measures 
from  five  to  six  feet  in  length,  and  constitutes  therefore 
about  one- fifth  of  the  entire  length  of  the  intestinal  canal. 
For  descriptive  purposes  it  is  divided  into  six  separate 
regions,  known  respectively  as  the  csBcum,  ascending  colon, 
transverse  colon,  descending  colon,  sigmoid  flexure,  and 
rectum. 

The  caecuin. — This  is  a  large  blind  pouch  constituting 
the  commencement  of  the  colon.  It  is  generally  considered 
as  that  portion  of  the  latter  which  is  situated  below  the  level 
of  the  ileo-c»cal  valve  (see  Fig.  48).  It  lies  in  the  right  iliac 
fossa,  and  measures,  in  the  adult,  about  two  and  a  half 
inches  both  in  its  vertical  and  transverse  diameters.  Pos- 
teriorly it  rests  usually  upon  the  psoas  muscle,  but  if  located 
more  externally  it  lies  in  contact  with  the  iliacus,  or  if  more 
internally,  on  the  brim  of  the  pelvis,  or  even  within  the 
pelvic  cavity.  Separating  the  muscle  from  the  bowel  is  the 
iliac  fascia  with  some  fatty  and  areolar  tissue.  In  front  are 
some  coils  of  the  small  intestine,  but  when  distended  it 
touches  the  abdominal  wall.  The  caecum  is  entirely  sur- 
rounded by  peritoneum,  which  admits  therefore  of  a  con- 
siderable amount  of  movement  of  the  part.  Attached  to  its 
lower  and  hinder  part  is  the  vermiform  appendix  (For  a 
full  description  of  this  appendage  see  later.) 

The  ascending  colon. — Commencing  at  the  caecum 
opposite  the  ileo-caecal  valve,  the  ascending  colon  extends 
upwards  to  the  under  surface  of  the  liver,  on  the  right  of  the 
gall  bladder.     It  lies  in  the  right  lumbar  and  hypochondriac 
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regions,  resting  posteriorly  upon  the  quadratus  lumborum 
below  and  the  kidney  and  descending  part  of  the  duodenum 
above.  In  front  it  has  the  abdominal  parietes  with  some 
coils  of  small  intestine,  which  also  lie  on  its  inner  side.  It 
is  surrounded  by  peritoneum  to  a  somewhat  variable  extent. 
It  is  frequently  completely  invested,  and  in  some  instances 
to  the  extent  of  possessing  a  meso-colon. 

The  transyerse  colon. — In  the  continuation  of  the  as- 
cending into  the  transverse  colon  a  bend  is  formed  beneath 
the  liver,  known  as  the  hepatic  flexure.  From  this  point  the 
colon  passes  across  the  abdomen  from  the  right  to  the  left 
hypochondriac  region.  Its  central  portion  lies  on  a  some- 
what lower  and  anterior  level,  and  occupies  a  position  equally 
in  the  epigasttic  and  umbilical  regions.  By  its  upper  sur- 
face it  is  in  contact  with  the  liver  and  the  gall  bladder,  the 
stomach  and  the  spleen.  Below  it  are  coils  of  the  small 
bowel.  In  front  it  has  the  great  omentum  and  the  abdo- 
minal parietes,  while  behind  it  is  the  third  portion  of  the 
duodenum  and  the  meso-colon.  It  is  practically  surrounded 
by  peritoneum,  and  by  its  meso-colon  is  rendered  the  most 
movable  segment  of  the  large  bowel. 

The  descending  colon. — As  on  the  opposite  side,  the 
transverse  colon  connects  with  the  descending  colon  by  a  sharp 
bend.  This  is  situated  just  below  the  spleen^  and  lb  termed 
the  splenic  flexure.  From  this  point  the  bowel  takes  a 
course  vertically  downwards  from  the  left  hypochondriac 
region,  through  the  left  lumbar  to  the  left  iliac  region. 
Posteriorly  it  is  connected  with  the  left  crus  of  the  dia- 
phragm, the  left  kidney,  and  the  quadratus  lumborum.  In 
front  it  is  covered  by  coils  of  the  small  intestine.  This  part 
of  the  bowel  is  more  frequently  surrounded  by  peritoneum 
than  the  corresponding  ascending  portion. 

The  sigmoid  flexure. — This  segment  of  the  large  bowel 
occupies  the  left  iliac  fossa,  and  extends  from  the  crest  of 
the  ilium  to  the  sacro-iliac  articulation,  where  it  terminates 
in  the  rectum.  It  derives  its  name  from  its  somewhat 
peculiar  looped  disposition.  It  is  concealed  by  small  intestine, 
but  when  distended  comes  into  contact  with  the  abdominal 
parietes.  It  is  surrounded  by  peritoneum,  which  forms  a 
meso-colon  and  serves  to  retain  it  in  position. 

The  rectum,  the  remaining  portion  of  the  large  intestine, 
will  be  dealt  with  separately.     (See  Part  IV.) 
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Stractnre.— The  large  intestine,  like  the  small,  has  four 

coots — serous,  muscular,  cellular  or  submucous,  and  mucoiie. 

The  serous  coal  consists  of  the  peritoneum  and  surrounds 

s  segments  of  the  bowel  to  the  extent  already 


Fig.  48.-li.L;o-t*rAT,  Vaj.ve.    {Ji./..l/.,  GJ-u.) 
The  colon  opened  lo  show  (he  normal  disposrion  o(  the  valve 

deHcrihed.  At  certain  parts,  move  particularly  in  the  tranR- 
verse  colon,  the  serous  coat  is  thrown  into  a  number  of  small 
pouches  filled  with  fat,  called  appendices  epi}>loicie. 

The  ■mtucular  coat  consists  of  two  la)'ers,   an  external 
longitudinal  and  an  internal  circular.     The  former,  while  it 
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distributes  its  fibres  around  the  whole  circumference,  is  best 
marked  in  the  form  of  three  longitudinal  flat  bands  about  a 
quarter  to  half  an  inch  in  width.  One,  the  posterior,  is 
situated  along  the  attached  border  of  the  bowel ;  a  second  is 
disposed  anteriorly  and  corresponds  along  the  arch  of  the 
colon  to  the  attachment  of  the  great  omentum,  but  lies  in 
front  in  the  ascending  and  descending  colon  and  the  sigmoid 
flexure ;  the  third  is  placed  laterally,  and  lies  on  the  inner 
side  of  the  ascending  and  descending  colon  and  on  the  under 
border  of  the  transverse  colon.  The  shortness  of  these 
bands,  as  compared  with  the  other  structures,  serves  to 
throw  the  canai  into  a  sacculated  condition,  so  that  when 
divided  the  bowel  straightens  out  into  a  uniform  channel. 

The  internal  circular  muscle  forms  a  comparatively  thin 
layer,  more  or  less  uniformly  distributed,  but  thickest  and 
best  marked  over  the  sacculated  portions  between  the  longi- 
tudinal bands. 

The  oeUiUar^  aredar^  or  aubnmcoua  coat  resembles  the 
same  coat  in  the  small  intestine,  and  serves  to  connect  to- 
gether the  mucous  and  muscular  tunics. 

The  mucous  membrane  is  of  a  greyish  or  pale  yellow 
colour,  Hmooth  and  not  thrown  into  special  folds.  In  its 
minuter  structure  the  mucous  membrane  consists  of  a  mus- 
cular layer,  the  mtbscula/rie  mucoece,  of  a  quantity  of  reti- 
forin  tissue  in  which  the  vessels  ramify,  and  of  a  basement 
membrane  which  supports  epithelium  of  the  columnar- 
shaped  variety. 

Situated  in  both  the  mucous  and  the  submucous  coats  are 
two  other  structures — the  simple  follicles  and  the  solitari/ 
glands.  Both  resemble  the  same  structures  found  in  the 
small  intestine.  The  former,  however,  are  more  numerous 
and  closer  together.  The  latter,  while  scattered  irregularly 
throughout  the  entire  length  of  the  caecum  and  colon,  are 
more  abundantly  distributed  in  the  former. 

Vascular  supply. — The  large  intestine  receives  its 
blood  supply  from  branches  of  the  superior  and  inferior 
mesenteric  arteries.  The  csecum,  ascending  colon,  and 
transverse  colon  receive  their  arterial  supply  from  the  ileo- 
colic, colica-dextra,  and  colica- media  branches  of  the  superior 
mesenteric  ;  while  the  descending  colon  and  the  sigmoid 
flexure  receive  their  supply  from  the  colica-sinistra  and 
sigmoid  branches  of  the  inferior  mesenteric.     The  final  dis- 
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tribution  of  these  vessels  to  the  bowel  coats  resembles  in  all 
respects  the  coarse  taken  by  the  arteries  in  the  small  intes- 
tine. 

The  venous  blood  is  returned  by  the  superior  and  inferior 
mesenteric  veins,  which  correspond  in  their  distribution  to 
the  same-named  arteries.  The  inferior  opens  into  the 
splenic  vein,  while  the  superior  unites  with  the  same  vein  to 
form  the  vena  portse.  The  lymphatics,  after  leaving  the 
bowel,  pass  into  a  chain  of  glands  situated  close  to  the  in- 
testinal wall,  and  are  continued  from  there  to  other  glands 
situated  along  the  vascular  arches  formed  by  the  arteries 
previous  to  their  distribution.  The  lymphatics  of  the 
ciBcum,  ascending  the  transverse  colon,  after  passing  through 
their  proper  glands,  enter  the  mesenteric  glands;  while 
those  of  the  descending  colon  and  sigmoid  flexure  pass  into 
the  lumbar  glands. 

The  Nenre  supply  is  derived  from  the  sympathetic. 
The  superior  mesenteric  plexus,  which  is  a  derivative  of  the 
great  solar  plexus,  supplies  filaments  to  all  the  branches  of 
the  artery  of  the  same  name,  that  is  to  say,  it  supplies  the 
caecum,  the  ascending  and  transverse  colon ;  while  the  re- 
maining portion  of  the  large  intestine  is  supplied  by  radicles 
from  the  inferior  mesenteric,  itself  a  derivative  of  the  solar 
plexus,  indirectly  through  the  aortic  plexus. 

The  ileo-csecal  TaWe. — At  the  junction  of  the  ileum 
with  the  ctecum  are  two  reduplicated  folds  of  mucous  mem- 
brane, semilunar  in  shape  and  so  disposed  that  when  their 
margins  are  in  apposition  any  regurgitation  from  the  large 
into  the  small  intestine  is  prevented  (see  Fig.  48).  At  the  base 
of  the  mucous  valves  is  a  band  of  the  circular  muscle  fibres 
continuous  with  those  of  the  internal  coat  of  the  intestine. 
The  inner  surface  of  each  fold  is  smooth,  and  continuous 
with  the  mucous  membrane  of  the  ileum,  aud,  like  it,  also 
covered  with  villi :  the  outer  surfaces,  on  the  other  hand, 
are  continuous  with  the  mucous  lining  of  the  caecum,  and, 
like  it,  devoid  of  villi. 

Physiology.^The  functions  exercised  by  the  large  in- 
testine are  much  the  same  as  those  of  the  small,  with  such 
modifications  as  possibly  depend  upon  the  somewhat  altered 
calibre  of  the  canal  and  the  differences  in  the  structure  of 
the  mucous  membrane.  The  passage  of  the  contents  of  the 
small  intestine  into  the  large  is  followed  by  a  considerable 
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retardation  in  their  progress.  A  further  change  is  effected 
in  the  consistency  of  the  faeces  :  from  a  somewhat  fluid  con- 
dition they  begin  to  assume  a  solid  form,  due  to  the  absorp- 
tion of  the  more  liquid  portions.  Chemical  changes  take 
place,  whereby  the  intestinal  contents  become  acid  in  re- 
action and  develop  the  peculiar  characteristic  faecal  odour. 


CHAPTER  XL. 


INJURIES.       INFLAMMATION.       ULCERATION. 

ACTINOMYCOSIS. 

Compared  with  those  of  the  small  bowel,  injuriea  to  the 
large  intestine  are  much  less  frequently  met  with.  The 
difference  is  most  marked  in  the  cases  of  contusion  and  rup- 
ture ;  and  the  reason  for  this  appears  to  be,  first,  the  ana- 
tomical situation  of  the  bowel  around  the  abdominal  cavity, 
and  secondly,  the  fact  that  in  its  intimate  structure  it  is 
strengthened  by  longitudinal  muscle  bands. 

As  regards  the  causes  of  contusion  and  rupture,  their 
symptoms  and  treatment,  there  is  nothing  to  add  to  what 
has  alieady  been  said  in  the  case  of  like  injuries  to  the 
small  intestine.  It  is  usually  not  until  operation  or  after 
death  that  the  exact  seat  of  the  lesion  is  ascertained. 

The  other  injuries,  such  as  punctured  and  incised  wounds, 
gunshot  wounds,  and  lesions  arising  from  the  ingestion  or 
presence  of  foreign  bodies,  have  been  treated  of  in  conjunction 
with  the  like  wounds  to  the  small  intestines.  (Seepage  227.) 

Inflammation  of  the  caecum — caecitis  or  typhlitis— occa- 
sionally results  from  the  lodgment  of  hard  faecal  masses. 
Such  infiammation  may  extend  to  the  surrounding  tissues 
and,  if  coupled  with  ulceration  and  perforation,  give  rise  to 
faecal  abscesses  in  the  iliac  and  inguinal  regions.  Typhlitis 
in  its  more  extended  ^ense  has  been  taken  to  include 
affections  of  the  appendix  vermiformis.  Inflammation^ 
however,  of  this  latter  will  receive  separate  consideration  in 
another  place. 
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ktioii« — Simple  inflammation,  or  colitis,  pos- 
sesses little  or  no  interest  to  the  surgeon.  It  is  only  in  the 
more  advanced  stages  of  the  disease,  vtrhen  inflammation  has 
led  to  ulceration,  that  complications  not  infrequently  super- 
vene in  which  the  question  of  operative  intervention  arises. 

Ulceration. — Considerable  difficulty  attaches  to  any 
endeavour  to  classify  non-malignant  ulcers  of  the  large 
bowel.  Certain  forms,  such  as  the  typhoid  and  the  tuber- 
cular, are  sufficiently  distinctive;  but  many  others,  in 
addition  to  being  etiological  ly  obscure,  possesses  neither  a 
pathological  nor  a  clinical  bEisis  for  classification.  It  is 
therefore  only  possible  to  treat  the  subject  by  discussing 
each  form  of  ulceration  under  its  predominating  feature, 
whether  this  be  clinical  or  pathologiod. 

Simple  nicer. — It  would  appear  that  in  not  a  few  in- 
stances ulceration  of  the  colon  takes  place  similar  in  all 
respects  to  that  which  is  met  with  in  the  stomach  and  the 
duodenum ;  that  is  to  say,  the  simple  chronic  ulcer  of  these 
regions  is  occasionally  met  with  in  the  colon.  Like  these 
also,  the  ulcer  in  the  colon  often  perforates,  and  produces  re- 
sults quite  similar,  such  as  abscess  or  peritonitis.  These  ulcers 
may  be  found  in  any  part  of  the  large  bowel.  Occasionally 
only  one  large  ulcer  is  present ;  but  as  frequently,  in  addition 
to  this,  smaller  ones  exist  in  other  parts.  Like  those  in 
the  stomach,  no  definite  cause  is  known  to  account  for  their 
origin.  In  some  instances  the  patients  have  been  subjects 
of  Bright*s  disease;  but  they  are  often  found  in  patients 
who  have  been  long  suflerers  frooi  other  forms  of  visceral 
disease. 

Wilks  and  Moxon  *  consider  it  probable  that  these  ulcers 
have  the  same  pathology  as  varicose  ulcers  of  the  leg  or 
internal  haemorrhoids,  that  is  to  say,  they  are  due  to  some 
retardation  of  the  venous  circulation. 

In  character  they  present  raised  indurated  edges,  some 
spreading,  while  others  may  be  healing.  They  extend 
mostly  in  a  transverse  direction  round  the  bowel,  so  that  it 
is  possible  they  may  in  some  instances  be  the  cause  of 
simple  cicatricial  stenosis. 

Sjrmptoms  and  treatment. — The  cases  are  too  few 
and   too   obscure  in  their  symptoms   to  admit   of   being 

*  Pathological  Anatomy,  2nd  edit.  p.  409. 
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diagnosed  during  life.  The  presence  of  blood  in  the 
motions,  with  the  absence  of  any  other  obvious  bowel 
symptoms  or  general  constitutional  disturbance,  might 
admit  of  the  supposition  of  simple  ulceration  of  the  colon. 

The  failure  of  any  medicinal  or  conservative  measures  to 
check  the  haemorrhage,  and  the  increasing  debility  of  the 
patient,  would  i-easonably  admit  of  some  operative  investi- 
gations. Any  measures  employed  in  dealing  with  the  ulcei*, 
if  happily  found  and  exposed,  would  resemble  those  sug- 
gested and  practised  in  the  case  of  simple  chronic  ulcer  of 
the  stomach. 

Tjrplioid  nicer. — Ulceration  of  the  colon  in  typhoid 
fever,  while  rare  as  compared  with  its  occurrence  in  the 
small  bowel,  is  occasionally  met  with,  and  cases  are  recorded 
where  perforation  has  taken  place.  The  **  Transactions  "  of 
the  London  Pathological  Society  contain  the  records  of 
many  cases,  showing  to  what  an  extent  the  large  bowel 
may  be  involved  in  ulceration. 

For  the  pathological  description  of  these  ulcers,  see 
Small  Intestine,  page  245. 

Tubercular  ulcer. — The  large  intestine,  and  more 
particularly  the  ciecum,  is  liable  to  be  extensively  involved 
in  tubercular  ulceration.  This  region  may  be  implicat<ed 
alone,  or  in  conjunction  with  the  small  intestine. 

The  ulcers  resemble  in  all  pathological  respects  those 
found  in  the  small  intestine,  and,  like  them,  are  liable  to 
heal  and  form  a  stricture,  or  progress  until  they  per- 
forate. 

Sjnnptoms  and  treatment. — Tubercular  ulceration  of 
the  large  intestine  causes  symptoms  which  will  be  found 
better  discussed  in  works  on  medicine.  They  appear  to  be 
variable.  Sometimes  there  is  constipation,  but  there  may 
be  intractable  diarrhoea,  and  in  other  cases  there  is  entire 
absence  of  any  bowel  trouble. 

It  is  rarely  that  surgical  intervention  is  called  for; 
nevertheless,  portions  of  the  large  intestine  have  been 
successfully  excised  for  tubercular  disease.  In  more  than 
one  recorded  case  the  ceecum  and  a  considerable  portion 
of  the  colon  have  been  successfully  removed. 

Dysenteric  ulcer. — Ulceration  the  result  of  dysen- 
tery is  most  frequently  met  with  in  the  rectum,  but  any 
portion  of  the  large  bowel  may  be  implicated.     It  is  usual 
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formation  of  a  fistula.  Such  a  result  may,  in  some  instances, 
lead  to  more  or  less  temporary  relief  of  the  obstructive 
symptoms. 

In  cases  of  obstruction  from  faecal  accumulation,  small 
patches  of  mucous  membrane  frequently  necrose,  and  on 
s^eparation  leave  lesions  which  are  known  as  stercoral  tdcera. 
These  ulcers  vary  in  size  and  number,  and  are  most  fre- 
quently met  with  in  the  csecum.  By  extension  they  may 
lead  to  chronic  local  peritonitis  with  adhesions,  or  even 
perforate  and  cause  acute  peritonitis.  In  some  cases  they 
heal,  and  if  originally  of  sufficient  size  and  extent,  they 
may  result  in  stricture.  It  is  rarely  possible  to  determine 
the  existence  of  stercoral  ulcers.  The  cause  which  has 
^iven  rise  to  them  generally  masks  any  symptoms  which 
might  otherwise  indicate  their  existence.  A  sudden  attack 
of  acute  pain,  sufficient  to  produce  prostration,  occurring 
in  a  case  of  chronic  constipation  would  probably  indicate 
rupture  or  perforation  of  such  an  ulcer. 

Ulceration  following  upon  lesions  of  the  spinal 
cord* — In  deaths  from  fracture  of  the  spine  and  from  patho- 
genic lesions  of  the  cord,  ulcers  have  occasionally  been  found 
in  the  large  bowel.  These  are  probably  of  a  trophic  kind, 
and  arise  in  the  bowel  as  they  are  apt  to  arise  on  any  part 
of  the  body  where  sensation  has  been  lost. 

Syphilitic  nicer. — These  are  occasionally  met  with  in 
the  large  bowel,  and  probably  result  from  the  breaking  down 
of  gummata  situated  in  the  submucous  tissue.  Their  com- 
monest seat  is  in  the  rectum,  where  their  pathological 
features  will  be  more  fully  described. 

Catarrhal  nicer. — These  are  found  mostly  in  the  colon, 
and  are  associated  with  an  acute  or  chronic  inflammatory 
oondition  of  the  mucous  membrane.  Existing  at  first  as 
simple  isolated  erosions  of  the  surface,  they  may  extend 
and  embrace  considerable  areas  of  surface.  A  form  of 
ulceration  known  as  follicular  is  probably  of  a  character 
similar  to,  if  not  the  same  as,  that  due  to  catarrh  of  the 
mucous  membrane.  Associated  with  this  kind  of  inflamma- 
tion is  the  presence  in  some  cases  of  a  fibrous-like  deposit 
on  the  surface  of  the  mucous  membrane.  When  this 
extends  to  any  degree,  complete  casts  of  the  bowel  are 
found.  The  disease  under  such  circumstances  is  sometimes 
termed    membranous,    pellicular,    or    diphtheritic    colitis. 
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Except  that  relief  might  possibly  be  afforded  by  colostomy  at 
the  commencement  of  the  ascending  colon,  these  cases  have 
but  little  interest  for  the  surgeon.     (See  above.) 

Actinomycosis. — A  few  cases  have  been  recorded.  The 
condition  leads  usually  to  abscess,  which  bursting  externally 
gives  rise  to  a  faecal  fistula.  In  the  pus  discharged  small 
granules  of  actinomyces  will  probably  be  found. 


CHAPTER  XLI. 

NON-MALIGNANT    OR    CICATRICIAL     STRICTURE. 

This  form  of  stricture  owes  its  origin  to  causes  simUar  to 
those  which  induce  the  same  condition  in  the  small  bowel. 
Independently  of  ulceration  it  is  probable  that  no  other 
initial  lesion  exists  for  the  production  of  stenosis.  The 
kinds  of  ulcer  the  healing  of  which  are  liable  to  cause 
stricture,  are  the  tubercular,  the  simple  or  chronic,  the 
dysenteric,  and  the  stercoral.  But  which  of  these  may- 
be the  cause  in  any  particular  case  of  stricture  it  is  often 
impassible  to  say,  although  the  early  history  of  the  case 
may  in  some  instances  give  a  clue.  Thus  any  attack  of 
dysentery,  or  evidences,  in  some  form,  of  tubercular  disease, 
or  of  chronic  constipation,  may  indicate  the  nature  of  the 
ulcer  which  has  given  rise  to  the  subsequent  symptoms  of 
stricture.  Females  rather  more  than  males  are  the  subjects 
of  simple  stricture. 

In  a  case  which  I  have  recorded* — that  of  a  girl — an 
abscess  in  the  abdominal  parietes  communicated  with  the 
dilated  portion  of  the  transverse  colon  in  front  of  a  stricture 
of  the  splenic  flexure.  Numerous  strictures  of  varying  degrees 
of  tightness  existed  throughout  the  bowel,  and  also  several 
circumferential  ulcers  in  various  stages  of  cicatrisation. 

There  is  no  constancy  in  the  period  which  intervenes 
between  the  stage  of  ulceration  and  the  resulting  cicatrix, 
nor  in  the  form  of  the  stenosis  which  follows  any  particular 

*  Trans.  Path,  and  Clin.  Soc.  Glasgow  1892,  vol.  iii.  p.  37. 
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formation  of  a  fistula.  Such  a  result  may,  in  some  instances, 
lead  to  more  or  less  temporary  relief  of  the  obstructive 
symptoms. 

In  cases  of  obstruction  from  fsecal  accumulation,  small 
patches  of  mucous  membrane  frequently  necrose,  and  on 
separation  leave  lesions  which  are  known  as  stercoral  tUcers. 
These  ulcers  vary  in  size  and  number,  and  are  most  fre- 
quently met  with  in  the  caecum.  By  extension  they  may 
lead  to  chronic  local  peritonitis  with  adhesions,  or  even 
perforate  and  cause  acute  peritonitis.  In  some  cases  they 
heal,  and  if  originally  of  sufficient  size  and  extent,  they 
may  result  in  stricture.  It  is  rarely  possible  to  determine 
the  existence  of  stercoral  ulcers.  The  cause  which  has 
given  rise  to  them  generally  masks  any  symptoms  which 
might  otherwise  indicate  their  existence.  A  sudden  attack 
of  acute  pain,  sufficient  to  produce  prostration,  occurring 
in  a  case  of  chronic  constipation  would  probably  indicate 
rupture  or  perforation  of  such  an  ulcer. 

Ulceration  following  upon  lesions  of  the  spinal 
cord. — In  deaths  from  fracture  of  the  spine  and  from  patho- 
genic lesions  of  the  cord,  ulcers  have  occasionally  been  found 
in  the  large  bowel.  These  are  probably  of  a  trophic  kind, 
and  arise  in  the  bowel  as  they  are  apt  to  arise  on  any  part 
of  the  body  where  sensation  has  been  lost. 

Syphilitic  ulcer. — These  are  occasionally  met  with  in 
the  large  bowel,  and  probably  result  from  the  breaking  down 
of  gummata  situated  in  the  submucous  tissue.  Theii*  com- 
monest seat  is  in  the  rectum,  where  their  pathological 
features  will  be  more  fully  described. 

Catarrhal  ulcer. — These  are  found  mostly  in  the  colon, 
and  are  associated  with  an  acute  or  chronic  inflammatory 
condition  of  the  mucous  membrane.  Existing  at  tirsc  as 
simple  isolated  erosions  of  the  surface,  they  may  extend 
and  embrace  considerable  areas  of  surface.  A  form  of 
ulceration  known  as  follicular  is  probably  of  a  character 
similar  to,  if  not  the  same  as,  that  due  to  catarrh  of  the 
mucous  membrane.  Associated  with  this  kind  of  inflamma- 
tion is  the  presence  in  some  cases  of  a  fibrous-like  deposit 
on  the  surface  of  the  mucous  membrane.  When  this 
extends  to  any  degree,  complete  casts  of  the  bowel  are 
found.  The  disease  under  such  circumstances  is  sometimes 
termed    membranous,    pellicular,    or    diphtheritic    colitis. 
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loaded  colon  become  perceptible  when  the  stricture  is 
situated  low  down  in  the  sigmoid  flexure.  Daring  the 
attacks  of  paroxysmal  pain,  the  vermicular  action  of  the 
walls  of  the  distended  small  intestine  may  become  visible. 
This  state  of  things  may  last  for  some  days,  when  sudden 
relief  of  the  intestine,  thi'ough  the  passage  of  a  large  and 
copious  motion,  will  cause  all  the  symptoms  to  subside,  and 
the  patient  may  then  for  a  period  return  to  a  state  of  com- 
parative well-being. 

After  a  variable  interval  of  time,  either  as  the  result  of 
some  indiscretion  in  diet  or  from  increased  narrowing  of  the 
strictured  channel,  another  attack  of  obstruction  ensues, 
with  a  repetition  of  all  the  previous  symptoms.  The  com- 
pleteness of  the  obstruction  in  this  renewed  attack  may  have 
caused  the  case  to  enter  upon  its  last  and  fatal  stage.  The 
vomiting  may  now  assume  a  stercoraoeous  character,  and 
the  pain,  hitherto  paroxysmal,  become  continuous.  Death 
is  sometimes  ushered  in  by  peritonitis. 

The  general  condition  of  the  patient  is  usually  one  of 
gradually  increasing  weakness  and  emaciation.  This,  how- 
ever, is  not  so  marked  in  the  earlier  stages  of  the  disease. 
But  re|)eated  attacks  of  obstruction  soon  undermine  the 
health  and  strength. 

Diagnosis. — The  symptoms  of  stricture  of  the  large 
intestine  sometimes  so  closely  resemble  those  of  the  small 
that  differentiation  becomes  all  but  impossible.  Where, 
however,  a  distinction  can  be  drawn,  it  will  be  found  pro- 
bably to  exist  in  one  or  other  of  the  following  details. 

Attacks  of  obstruction  of  the  large  bowel  are  less  acute. 
Vomiting  is  not  such  a  prominent  symptom,  and  is  much 
longer  in  becoming  faecal.  Food  rarely  causes  an  attack  of 
pain,  and  is  not  necessarily  followed  by  vomiting.  Abdo- 
minal distension  is  more  marked,  and  the  peristaltic  action 
of  the  bowel  usually  visible.  Aperients  augment  rather 
than  diminish  the  pain.  Complete  obstruction  is  much 
longer  in  bringing  about  a  fatal  result. 

In  distinguishing  between  symptoms  connected  with 
stricture  of  the  large  bowel  and  those  dependent  on  stenosis 
of  the  rectum,  not  so  much  difficulty  exists,  inasmuch  as  the 
rectum  admits  of  more  or  less  complete  examination  by 
mechanical  means.  It  is  not  usually  possible  to  determine 
the  exact  seat  of  a  stricture,  except  when  it  is  located  in 
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the  sigmoid  flexure.  In  this  region  the  injection  of  water 
per  rectum  may,  according  to  the  amount  introduced,  convey 
some  idea  as  to  its  situation.  It  must,  however,  be  remem- 
bered that  the  fluid  may  And  its  way  through  the  stricture, 
and  so  mislead  rather  than  guide.  Another  symptom,  of 
which  more  will  be  sadd  when  discussing  stricture  of  the 
rectum,  is  the  so-called  *'  ballooning ''  of  the  bowel  below 
the  obstruction ;  that  is  to  say,  the  rectum  becomes  widely 
dilated  from  within  the  anus  upwards. 

Treatment. — Relief  of  the  earlier  symptoms  will  be 
best  effected  by  a  careful  attention  to  diet  and  proper 
regulation  of  the  bowel  by  the  administration  of  mild 
aperients.  As  the  stricture  tightens  and  temporary  attacks 
of  obstruction  supervene,  the  use  of  copious  enemata  will 
likely  afford  the  readiest  relief.  Violent  purges  should  be 
avoided ;  and,  falling  any  beneficial  result  from  the  use  of 
simple  aperients,  the  opposite  treatment  of  rest  to  the  bowel, 
by  giving  belladonna  and  opium,  should  be  tried.  When 
all  conservative  measures  fail,  there  is  nothing  but  operation 
to  afford  relief.  The  bowel  must  be  opened  above  the 
stricture  by  a  right  or  left  colostomy,  according  to  the 
situation  of  the  obstruction ;  and  if  a  left  inguinal  or  lumbar 
colostomy  shows  the  bowel  to  be  collapsed,  the  wound  should 
be  closed  and  the  ascending  colon  opened.  When  the 
stricture  is  seated  in  the  caecum  or  at  the  ileo-csecal  valve, 
enterostomy  must  be  performed.  Pean  *  has  succeeded  in 
two  cases  of  simple  stricture  of  the  ileo-csecal  valve  by  per- 
forming coloplasty.  After  withdrawing  the  part  and  clamp- 
ing both  ends  of  the  bowel,  the  strictured  valve  was  divided 
in  the  long  axis  of  the  gut,  and  the  edges  of  the  wound  so 
formed  united  transversely.  For  any  further  operative 
measures  upon  the  stricture  itself,  what  has  been  said  on 
this  point  in  the  case  of  stricture  of  the  small  intestine 
might  be  repeated  here.     (See  page  289.) 

It  need  hardly  be  indicated  that  where  there  is  just 
reason  to  believe  that  a  patient,  in  the  early  stage  of  the 
disease,  is  suffering  from  simple  stricture  of  the  large  bowel, 
early  operative  intervention  holds  out  the  best  and  possibly 
the  only  hope  of  an  ultimate  cure. 

•  Annual  of  the  Universal  Medical  Scienus,  1892,  vol.  iii.  C — 69. 
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CHAPTER  XLII. 

INTERNAL  STRANGULATION.       ADHESION,  AND    KINKINU. 
INTUSSUSCEPTION .       VOLVULUS. 

The  size,  situation,  and  fixity  of  the  large  intestine  renders 
it  peculiarly  exempt  from  many  of  those  sources  so  prone  to 
strangulate  the  small  bowel 

As  regards  internal  hernia,  the  only  situation  where  the 
large  bowel  appears  to  have  been  strangulated  is  through 
an  opening  in  the  diaphragm.  In  most  instancef,  if  not  in 
all,  the  bowel  has  pasf^ed  through  a  congenital  aperture 
either  alone  or  in  conjunction  with  the  stomach  and  other 
viscera. 

The  cases  recorded  are  very  few.  In  one  of  my  own,*  the 
s>mptoms  were  those  of  acute  intestinal  obstruction.  In 
this  instance  the  splenic  flexure  of  the  colon  was  nipped  in 
an  aperture  in  the  left  expansion  of  the  diaphragm. 
Through  this  aperture  had  parsed  a  mass  of  omentum, 
which,  from  its  organic  connection  with  the  subpleural  tissue, 
seemed  to  indicate  that  the  incarceration  had  existed  for 
some  time.  The  only  cb'nical  feature  which  could  be  said 
to  have  thrown  any  true  light  upon  the  nature  of  the 
obstruction  was  the  sausage -shaped  tumour  felt  in  the 
epigastric  and  left  hypochondriac  regions.  This,  however, 
proved  in  reality  to  be  a  misleading  factor  in  the  diagnosis, 
as  it  naturally  led  to  the  belief  that  the  tumour  was  an 
intussusception.  The  operation  showed  it  to  be  the  dis- 
tended transverse  colon  passing  upwards  to  the  diaphrag- 
matic aperture.     (See  Fig.  49.) 

Adhesions. — Adhesions  involving  the  large  bowel  to 
variable  degrees  are  common  enough,  but  it  is  comparatively 
raie  for  such  adhesions  to  cause  obstruction  similar  to  that 
which  is  not  infrequently  met  with  in  the  case  of  the  small 
intestine. 

The  causes  which  give  rise  to  these  adhesions  are  mostly 
similar  to  thase  already  described  as  affecting  the  small 
intestine,  and  are  directly  due  to  local  attacks  of  peiitonitis. 

*  Glasgow  ratholo^ical  and  Clinical  Society's  Transactiitis,  vol.  vi.  p.  78. 
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Fig.  49.— Diaphragmatic  Hkhnia.— u,  ribs;*,  margtn  of  aperlure  in 
abdominal  aipect  of  diaphragm  ;  c.  c,  incarcerated  omealum  passing 
Ihrougb  diaphragmalic  aperlure  inlo  subpleural  tissue.     (K'..1/.,  Glm.) 
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diagnosed  during  life.  The  presence  of  blood  in  the 
motions,  with  the  absence  of  any  other  obvious  bowel 
symptoms  or  general  constitutional  disturbance,  might 
admit  of  the  supposition  of  simple  ulceration  of  the  colon. 

The  failure  of  any  medicinal  or  conservative  measures  to 
check  the  hsemorrhage,  and  the  increasing  debility  of  the 
patient,  would  I'easonably  admit  of  some  operative  investi- 
gations. Any  measures  employed  in  dealing  with  the  ulcer, 
if  happily  found  and  exposed,  would  resemble  those  sug- 
gested and  practised  in  the  case  of  simple  chronic  ulcer  of 
the  stomach. 

Typlioid  ulcer, — Ulceration  of  the  colon  in  typhoid 
fever,  while  rare  as  compared  with  its  occurrence  in  the 
small  bowel,  is  occasionally  met  with,  and  cases  are  recorded 
where  perforation  has  taken  place.  The  **  Transactions  "  of 
the  London  Pathological  Society  contain  the  records  of 
many  cases,  showing  to  what  an  extent  the  large  bowel 
may  be  involved  in  ulceration. 

For  the  pathological  description  of  these  ulcers,  see 
Small  Intestine,  page  245. 

Tubercular  ulcer. — The  large  intestine,  and  more 
particularly  the  caecum,  is  liable  to  be  extensively  involved 
in  tubercular  ulceration.  This  region  may  be  implicated 
alone,  or  in  conjunction  with  the  small  intestine. 

The  ulcers  resemble  in  all  pathological  respects  those 
found  in  the  small  intestine,  and,  like  them,  are  liable  to 
heal  and  form  a  stricture,  or  progress  until  they  per- 
forate. 

Symptoms  and  treatment. — Tubercular  ulceration  of 
the  large  intestine  causes  symptoms  which  will  be  found 
better  discussed  in  works  on  medicine.  They  appear  to  be 
variable.  Sometimes  there  is  constipation,  but  there  may 
be  intractable  diarrhoea,  and  in  other  cases  there  is  entire 
absence  of  any  bowel  trouble. 

It  is  rarely  that  surgical  intervention  is  called  for; 
nevertheless,  portions  of  the  large  intestine  have  been 
successfully  excised  for  tubercular  disease.  In  more  than 
one  recorded  case  the  csecum  and  a  considerable  portion 
of  the  colon  have  been  successfully  removed. 

Dysenteric  ulcer. — Ulceration  « the  result  of  dysen- 
tery is  most  frequently  met  with  in  the  rectum,  but  any 
portion  of  the  large  bowel  may  be  implicated.     It  is  usual 
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for  the  lower  part  to  be  more  extensively  affected  than  the 
upper. 

Considerable  variation  exists  in  the  size,  shape,  and 
arrangement  of  the  ulcers.  In  some  cases  they  are  circular 
and  distinct,  while  in  others  they  occur  in  irregular  groups. 
In  others,  again,  extensive  areas  are  involved,  so  that  small 
isolated  patches  of  mucous  membrane  are  seen  projecting 
from  the  surface. 

The  surgical  aspects  of  the  disease  exist  in  the  complica- 
tions which  may  arise  in  the  course  of  the  disease  or  subse- 
quently. Thus  perforation  may  take  place  or  peritonitis 
arise  from  extension  of  the  inflammation  to  the  peritoneum. 
Severe  haemorrhage  occasionally  happens,  and  stricture  may 
result  from  the  healing  and  contraction  of  a  large  ulcerated 
surface. 

General  nlceratiTe  colitis. — Cases  occasionally  come 
before  the  physician  of  extensive  ulceration  of  the  colon,  a 
disease  which  appears  to  run  an  uninterrupted  fatal  course. 
The  mucous  membrane  of  the  bowel  is  in  some  places  com- 
pletely desti-oyed,  while  in  others  islets  or  tags  are  left  which 
have  the  appearancs  of  small  polypi.  The  following  are  some 
of  the  clinical  features  associated  with  this  disease. 

Females  are  more  frequently  attacked  than  males,  and 
the  average  age  at  which  the  disease  appears  is  about 
thirty-one  years  in  the  female  and  forty-three  in  the  male. 
There  are  apparently  no  prodromal  symptoms,  nor  does 
there  seem  to  be  any  predisposing  cause ;  in  nearly  all  the 
cases  the  patients  appear  to  have  been  in  good  health  at  the 
time  of  onset.  The  disease  commences  like  an  ordinary 
attack  of  summer  diarrhoea.  The  patient  passes  motions 
several  times  a  day;  these  frequently  contain  blood,  and 
occasionally  sloughs.  The  stools  are  not  of  a  dysenteric 
character.  There  is  little  or  no  fever,  and  only  occasionally 
some  pain.  Rapid  emaciation  takes  place,  and  death  ensues 
usually  in  from  four  to  ten  weeks.  Perforation  but  rarely 
occurs.  At  the  post-mortem  little  else  than  ulceration  of 
the  large  intestine  is  met  with.  The  kidneys  in  some 
instances  have  shown  evidence  of  disease ;  and  it  is  main- 
tained by  some  that  the  condition  is  a  frequent  concomitant 
of  Bright's  disease. 

This  disease,  while  usually  deemed  of  a  purely  medical 
character,  is  introduced  here  because  surgical  intervention 
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was  excised,  and  the  bowel  then  successfully  pushed  up. 
In  a  third  instance  laparotomy  was  performed  and  the 
intussusception  easily  reduced  by  pressure  from  below.  The 
tumour  was  then  successfully  excised. 

VoItuIiis. — ^Twists  are  more  frequently  met  with  in  the 
large  bowel  than  in  the  small ;  the  predisposing  causes  are, 
however,  much  the  same  in  both.  Either  there  is  a  con- 
genital malformation  in  the  form  of  an  abnormally  long 
meso-colon,  or  this  latter  has  become  elongated  owing  to 
continuous  overloading  of  the  bowel,  such  as  is  liable  to 
occur  in  some  cases  of  chronic  constipation.  Old  adhesions 
may  also  in  some  instances  prove  the  initial  cause.  Among 
the  most  important  direct  or  exciting  causes  are  irregular 
distribution  of  the  intestinal  contents  and  violent  peristalsis. 

As  regards  the  seat  of  the  volvulus,  the  segment  most 
often  implicated  is  the  sigmoid  flexure,  and  next  to  that  the 
ccecum ;  the  transverse  colon  is  but  rarely  affected.  The 
twisting  of  any  part  may  take  place  in  one  of  three  ways : 
the  bowel  may  rotate  on  its  own  axis,  intertwine  with  another 
portion,  or  twist  about  an  axis  formed  by  its  mesentery. 

Volvulus  is  more  frequently  met  with  in  males  than  in 
females,  and  usually  occurs  after  middle  life. 

The  result  of  twisting  is  t^o  cause  obstruction,  and  certain 
changes  within  the  affected  portion.  As  regards  obstruc- 
tion, the  more  complete  the  twist  the  more  complete  the 
blockage.  When  a  loop  of  bowel  rotates  on  its  mesentery, 
obstruction  is  likely  to  be  of  an  acuter  character  than  when 
it  revolves  upon  its  own  axis. 

The  effect  of  a  twist  upon  the  involved  parts  depends 
upon  its  form  and  the  degree  of  rotation.  When  a  loop  of 
bowel  rotates  upon  its  mesenteric  axis  to  more  than  a  half- 
turn,  the  mesenteric  vessels  become  strangulated,  and  the 
loop  rapidly  gets  congested,  dilates,  and  subsequently 
becomes  gangrenous.  Adhesions  are  formed  and  general 
peritonitis  sooner  or  later  sets  in.  The  distension  of  the 
involved  loop  is  sometimes  considerable. 

SymptomB. — The  symptoms  are  usually  those  of  acute 
obstruction,  with  certain  features  which  sometimes  render 
it  possible  to  diagnose  the  true  cause.  Thus  an  important 
early  physical  sign  is  a  circumscribed  area  of  tympanites 
which  corresponds  to  the  distended  loop  involved,  the 
remaining  portion  of  the  abdomen  being  more  or  less  dull 
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to  percussion.  When  the  volvulas  is  situated  in  the 
sigmoid  segment,  vomiting  is  not  usually  a  constant 
symptom.  Colicky  pains  are  complained  of  from  the  first ; 
and  general  abdominal  distension  becomes  a  marked  feature 
at  a  later  stage. 

Treatment. — When  seen  within  a  few  hours  of  the  onset 
of  acute  symptoms,  copious  injections  of  water  should  be 
given  with  the  object  of  emptying  the  lower  bowel,  and,  if 
possible,  untwisting  the  involved  loop  through  distension  of 
its  canal.  Massage,  after  the  plan  advised  by  Hutchinson, 
may  also  be  practised.  These  measures,  however,  failing, 
or  as  a  piimary  resource  in  cases  at  a  later  stage,  the 
abdomen  must  be  opened. 

The  incision,  made  in  the  median  line,  below  the 
umbilicus,  must  be  of  sufficient  lengoh  to  admit  of  the 
volvulus  being  brought  outside  the  wound.  If  the  bowel 
has  not  become  gangrenous  its  distension  must  be  relieved 
by  a  longitudinal  incision  an  inch  or  so  in  length.  This 
will  admit  of  the  escape  of  gas  and  faeces,  and  all  due  care 
must  be  taken,  in  the  suitable  arrangement  of  cloths,  c&c., 
to  prevent  any  contamination  of  the  peritoneum  with  the 
outflowing  fsBoes.  The  opening  in  the  gut  must  be  closed 
by  Lembert  stitches;  and  after  rectifying  the  position  of 
the  bowel,  the  parts  are  returned  into  the  abdominal  cavity 
and  the  parietal  wound  closed. 

In  some  cases  it  may  happen  that  considerable  distension 
of  the  colon  and  intestines  above  co-exists  and  interferes 
with  the  replacement  of  the  untwisted  loop.  It  will  then 
be  necessary  to  relieve  the  distension  of  these  parts  in  a 
similar  way  to  that  adopted  in  the  case  of  the  loop  itself. 

It  occasionally  happens  that  recurrence  takes  place.  In 
order,  therefore,  to  prevent  such  a  mishap,  the  bowel  may 
be  stitched  to  the  parietes. 

When  the  bowel  has  became  gangrenous,  or  adhesions 
have  formed,  so  that  it  is  neither  safe  nor  possible  to 
attempt  replacement,  further  measures  must  be  adopted. 
In  the  former  case  excision  of  the  volvulus  is  necessary ; 
while  in  the  latter,  intestinal  anastomosis  must  be  estab- 
lished. 

For  further  details  in  connection  with  the  treatment  that 
may  be  required  in  dealing  with  the  intestine  and  with  the 
peritoneal  cavity,  see  page  263. 
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CHAPTER  XLIII. 

GALL-STONES,    ENTEROLITHS,  FAECAL    ACCUMULATION. 

Gall- stones. — It  is  rarely  that  the  presence  of  a  gall- 
stone in  the  large  intestine  gives  rise  to  symptoms  of  any 
moment.  Its  lodgment  for  a  time  in  the  bowel  may 
cause  irritation,  but  it  is  exceptional  for  obstruction  to 
result. 

Enteroliths. — Intestinal  concretions  or  calculi  have 
already  been  alluded  to  as  occurring  in  the  small  intestine. 
They  are,  however,  more  frequently  met  with  in  the  large, 
where  they  exist  for  an  indefinite  period  without  giving 
rise  to  symptoms. 

In  structure  and  consistence  they  vary.  In  some  cases 
they  are  hard  and  composed  of  mineral  substances,  chiefly 
phospbatic  combined  with  animal  matter,  and  sometimes 
cholesterine.  In  others  they  are  comparatively  soft  or 
porous,  composed  of  matted  masses  of  vegetable  substances 
mixed  with  fsecal  matter,  the  former  consisting  frequently 
of  undigested  ligneous  fibres.  A  third  variety  exists, 
which  is  foimed  by  the  aggregation  of  substances  which 
have  been  taken  for  medicinal  purposes ;  such  are  sub- 
nitrate  of  bismuth,  carbonate  of  magnesia  and  iron  the 
result  of  drinking  certain  chalybeate  waters,  and  chalk. 

Symptoms. — In  the  few  cases  recorded,  the  symptoms 
have  varied.  "When  present  to  any  marked  degree  they 
are  usually  dependent  upon  intestinal  catarrh. 

Faecal  accumulation. — The  abnormal  accumulation  of 
faeces  within  the  large  intestine  as  a  whole,  or  in  certain 
portions  of  it,  occasionally  gives  rise  to  symptoms  which 
call  for  surgical  aid.  But  for  such  accidents  the  subject 
is  one  which  falls  more  within  the  domain  of  the  physician 
than  the  surgeon.  Only  such  facts  therefore  will  be  intro- 
duced here  as  serve  to  elucidate  and  explain  those  complica- 
tions to  which  such  forms  of  obstruction  may  give  rise. 

Into  the  various  causes  which  conduce  to  the  accumula- 
tion of  feeces  in  one  or  other  part  of  the  large  bowel  it  is 
not  proposed  to  enter,  nor  will  any  note  be  taken  of  the 
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enormous  masses  which  may  so  collect,  and  the  variahle 
periods  occupied  in  their  collection. 

No  segment  of  the  large  intestine  is  exempt;  one  or  more 
may  be  involved  at  the  same  time.  The  csecum,  however, 
is  the  commonest  situation  for  faecal  collections,  and  next 
to  it  the  sigmoid  flexure  ;  but  in  some  instances  the  entire 
canal  of  the  csecum,  colon,  and  sigmoid  flexure  become 
uniformly  blocked  and  distended. 

Results  of  fieecal  accumulation. — In  the  majority  of 
instances  little  more  than  a  sense  of  abdominal  discomfort 
exists,  with  possibly  some  loss  of  appetite  and  general 
malaise,  the  relief  of  which  immediately  follows  upon  a 
movement  of  the  bowels.  The  following,  however,  are  some 
of  the  untoward  symptoms  which  may  arise,  and  suggests 
the  advisability  of  a  surgeon's  opinion,  if  not  also  his 
operative  intervention. 

Falae  twmour, — These  faecal  masses  possess  characteristics 
sufficiently  distinctive  to  enable  them  usually  to  be  diag- 
nosed. Thus  they  pit  on  pressure,  having  a  dough-like 
feel  to  the  touch,  and  can  be  modifled  in  shape  by  squeezing. 
Pressure  usually  causes  no  pain.  In  other  cases  the  tumour 
is  quite  hard  and  unresisting,  conveying  the  sense  of  the 
presence  of  an  intestinal  calculus. 

PrewvMre, — Symptoms  of  variable  degrees  of  gravity  arise 
as  the  result  of  pressure  of  a  large  accumulation  upon  some 
important  organ.  Middle  ton*  describes  two  cases  where 
the  results  of  pressure  were  seen  upon  the  heart.  In  one 
the  apex  beat  was  displaced  upwards  half  an  inch,  and 
inwards,  so  as  to  lie  to  the  inside  of  the  nipple.  In  the 
other  the  area  of  cardiac  dulness  and  the  apex  beat  were 
greatly  displaced  upwards.  In  this  same  case  there  was 
considerable  pressure  upon  the  bladder,  great  difficulty  was 
experienced  in  micturition,  no  urine  passing  sometimes  for 
twenty-four  hours,  and  then  only  in  very  small  quantity. 
In  some  cases  of  great  distension  the  diaphragm  is  pushed 
upwards  and  impeded  in  its  action,  so  that  there  is  consider- 
able embarrassment  in  respiration. 

Ulceration  and  perforation. — A  serious  complication  of 
prolonged  fsecal  accumulation  is  ulceration  of  the  bowel. 
This  form  of  ulceration  has  already  been  discussed  under 

*  Glasgow  Med,  Joum,  1894,  vol.  xli^  No.  5,  p.  341. 
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the  heading  of  "  Stercoral  ulcer  "  (see  page  319).  It  is  only 
necessary  to  briefly  refer  to  it  here.  The  process  of  ulcera- 
tion usually  takes  place  slowly,  and  is  frequently  unattended 
by  any  indications  until  perforation  occurs,  when  the  patient 
is  suddenly  seized  with  violent  and  acute  symptoms.  Should 
the  perforation  cause  a  communication  with  the  general 
peritoneal  cavity,  fatal  peritonitis  rapidly  ensues. 

In  some  instances  the  stercoral  ulcer  perforates  into  the 
neighbouring  cellular  tissue,  or  contracts  adhesions  to  other 
parts,  so  that  a  localised  ftecal  abscess  results,  which  may 
burst  externally  or  empty  itself  into  the  bowel.  Possible 
later  sequels  to  these  ulcers  are  strictures  of  the  bowel. 

Rupture, — In  some  few  instances  the  enormous  disten- 
sion of  the  gut  has  led  to  rupture.  The  extraordinary 
power  of  adaptation  which  the  bowel  possesses  under  a 
slowly  distending  force  renders  it  probable,  however,  that 
in  most  instances  the  rupture  results  from  previous  weaken- 
ing of  the  intestinal  wall  through  ulceration. 

FcBcal  absorption. — The  prolonged  retention  of  faeces 
within  the  bowel  is  liable  to  result  not  only  in  some  changes 
in  the  mucous  lining  of  the  intestine,  but  in  some  chemical 
alteration  of  the  fasces  themselves.  The  combined  result  of 
which  it  is  possible  to  conceive  might  lead  to  the  absorption 
into  the  system  of  products  capable  of  causing  variable  symp- 
toms suggestive  of  septic  poisoning.  In  one  such  instance 
the  patient's  symptoms  during  life  were  persistent  vomiting, 
high  temperatures  accompanied  with  delirium,  and  parotitis. 

Acute  obstruction. — Ileus  paralyticus,  as  this  condition  of 
acute  obstruction  is  sometimes  termed,  is  the  worst  and 
final  phase  of  fsecal  accumulation.  Innocent  as  is  the 
troublesome  condition  of  chronic  constipation  in  the  large 
proportion  of  cases,  instances  are  forthcoming  to  show  that 
the  limits  of  intestinal  forbearance  are  sometimes  reached, 
and  for  some  usually  inexplicable  reason  the  patient  more 
or  less  suddenly  becomes  attacked  with  symptoms  of  acute 
intestinal  obstruction.  In  some  instances,  however,  there 
have  existed  premonitory  indications,  in  the  way  of  greater 
difficulty  than  usual  in  getting  a  movement  of  the  bowels, 
the  trouble  being  accompanied  with  some  loss  of  appetite, 
foulness  of  tongue  and  breath,  nausea,  and  even  vomiting, 
symptoms  which  for  the  time  being  have  cleared  up  imme- 
diately the  bowels  have  been  opened. 
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Why,  after  a  loDg  period  of  constipation,  symptoms  of 
obstruction  should  suddenly  arise  it  is  not  easy  to  deter- 
mine. Treves  *  attributes  the  attack  to  one  of  these  causes  : 
abrupt  occlusion  of  the  colon  by  torsion  or  kinking,  perito- 
nitis set  up  by  stercoral  ulcers,  and  distension  of  the  small 
intestine  due  to  the  long-tried  ileum  becoming  finally  ex- 
hausted and  accumulation  taking  place  above  the  ileo-csecal 
valve.  It  may  also  possibly  be  due  to  paralysis  of  the  large 
bowel,  which  finally  refuses  to  react  to  any  further  stimulus, 
and  so  causes  a  stoppage  as  complete  as  that  effected  by  a 
volvulus  or  an  intussusception.  The  frequency  with  which, 
it  is  known,  acute  symptoms  follow  upon  the  administra- 
tion of  a  purge  to  relieve  a  loaded  colon,  possibly  receives 
its  explanation  from  one  of  the  last  two  causes  given 
above.  Faecal  accumulation  is  sometimes  caused  by  pres- 
sure from  without.  A  displaced  kidney  bas  been  supposed 
to  be  the  primary  and  immediate  cause  of  inducing  fsecal 
accumulation  and  obstruction  in  some  instances. 

When  once  acute  obstruction  has  set  in,  the  symptoms 
are  practically  indistinguishable  from  those  ai-ising  from 
other  causes  of  obstruction.  The  history  of  years  of  trouble- 
some constipation,  with  the  possible  existence  within  the 
abdomen  of  a  tumour,  doughy  to  the  touch,  painless  or  only 
slightly  painful,  and  capable  of  being  moulded  by  pressure 
— such  are  the  only  features  which  can  be  said  to  lend  aid 
of  any  value  in  the  formation  of  a  correct  diagnosis.  Even 
with  these,  however,  it  is  sometimes  impossible  to  say 
whether  the  symptoms  may  not  be  due  to  a  tumour  or  to 
stricture ;  and  the  true  nature  of  the  case  does  not  become 
manifest  until  at  the  time  of  the  operation  or  post  mortem. 

Treatment. — Perforation  or  rupture  the  result  of  ulcera 
tion  must  be  treated  on  the  lines  already  laid  down  in  con- 
nection with,  perforation  of  the  bowel  from  other  causes. 
What  is  of  most  interest,  at  present,  is  the  treatment  of 
cases  which  are  suffering  from,  or  show  premonitory  symp- 
toms of,  intestinal  obstruction.  It  is  mostly  with  such  that 
the  surgeon  is,  as  a  rule,  concerned  and  where  his  opinion 
is  required. 

In  most  instances  treatment  of  some  kind  has  been 
adopted  for  the  chronic  condition  of  constipation  which  has 

*  Lancet,  1885,  vol.  ii   p.  1133 
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preceded  the  acate  attack,  and  has  been  persisted  in  and 
increased  as  preliminary  treatment  of  the  attack  itself. 
Hence  it  is  noc  infrequent  to  find  that  the  patient  has  had 
powerful  purgatives  administered  and  copious  enemata  in- 
jected. The  former  only  too  often  increase  the  severity  of 
the  symptoms,  and  no  further  trials  of  such  a  kind  should 
be  persisted  in.  The  patient  should  rather  be  kept  from 
the  administration  of  anything  by  the  mouth,  food  as  well 
as  medicine. 

With  regard  to  fluid  enemata,  either  water  or  oil  may  be 
employed;  the  former  is  preferable.  The  object  to  be 
attained  is  percolation  of  the  mass  with  fluid,  so  that,  being 
thus  loosened  and  softened,  it  may  the  easier  be  dislodged 
and  parsed.  The  additional  distension  may  also  serve  as  a 
stimulus  to  peristaltic  action.  The  tube  for  injection  should 
be  inserted  well  up  the  rectum,  if  possible  into  the  com- 
mencement of  the  sigmoid  flexure ;  it  is  doubtful  whether 
it  is  possible  to  project  it  further  than  this.  When,  the 
tube  appears  to  pass  higher  up,  it  is  more  than  likely  that 
it  is  being  doubled  upon  itself  at  the  upper  part  of  the 
rectum.  The  fluid  may  be  passed  in,  either  by  means  of  an 
ordinary  Higginson's  syringe,  or  allowed  to  gravitate  from 
a  funnel  or  filter  held  two  or  three  feet  above  the  bed. 

Massage  may  prove  of  considerable  service,  but  should 
only  be  employed  at  an  early  stage  of  the  symptoms.  If  a 
mass  can  be  felt  it  should  be  carefully  kneaded ;  and  to 
facilitate  the  action  of  the  hand  and  fingers,  some  lubricant, 
such  as  oil  or  vaseline,  should  be  freely  applied. 

Failing  any  relief  by  such  conservative  measures,  it  be- 
comes necessary  to  consider  the  question  of  emptying  the 
bowel  by  operation.  The  operation  best  suited  for  removing 
the  contents  of  the  bowel  is  colotomy.  It  has  been  several 
times  practised  with  success. 

Assuming  that  there  is  no  guide  to  the  portion  of  the 
bowel  most  involved,  an  incision  in  the  left  iliac  region 
should  be  first  made ;  if,  however,  the  sigmoid  flexure  be 
found  undistended,  the  wound  should  be  closed,  and  the 
oBcum  explored  by  an  incision  in  the  right  iliac  region.  In 
cases  where  the  bowel  has*  got  displaced  from  its  normal 
position  by  reason  of  the  weight  of  faeces  it  contained,  it  may, 
after  being  emptied,  be  secured  in  its  place  by  stitching  it 
to  the  parietes  (colopexy). 
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CHAPTER  XLIV 

TUMOURS: — INNOCENT    AND    MALIGNANT. 

With  the  exception  of  carcinoma,  tumours  involving  the 
large  intestine  resemble  those  met  with  in  the  small.  They 
may  differ,  however,  in  their  relative  frequency,  the  large 
bowel  beini^  more  often  the  seat  of  certain  kinds  than  the 
small ;  and  they  may  differ  also  in  their  clinical  aspects,  more 
acute  and  serious  symptoms  being  likely  to  arise  when  the 
tumour  is  situated  in  the  small  than  in  the  large  intestine. 

Adopting  the  usual  division  of  innocent  and  malignant 
growths,  the  latter  are  more  frequently  met  with  in  clinical 
practice  than  the  former,  though  in  the  post-mortem  room 
innocent  tumours  are  often  discovered  which  have  caused 
no  symptoms  during  life. 

Innocent  tnmonrs. — In  many  instances,  as  already  in- 
dicated, these  tumours  are  purely  of  pathological  interest, 
being  frequently  found  in  the  ordinary  course  of  making  a 
post-mortem.  Many  are,  however,  capable  during  life  of 
causing  symptoms  of  obstruction,  either  by  reason  of  their 
blocking  the  canal,  or  in  some  other  way  acting  upon  the 
bowel  wall  so  as  to  invaginate,  kink,  or  twist  it. 

Papilloma  and  adenoma. — These  benign  tumours  are 
among  the  commonest  met  with  in  the  large  intestine. 
They  vary  greatly  in  size,  shape,  situation,  and  the  symp- 
toms to  which  they  give  rise.  They  are  generally  simple 
outgrowths  from  the  mucous  membrane,  and  resemble  it 
in  structure,  being  either  purely  papillary  excrescences  or 
glandular  in  formation.  In  some  instances  they  are  mul- 
tiple, involving  not  only  different  parts  of  the  colon,  but 
extending  into  the  rectum ;  or  rather,  it  should  be  said, 
from  the  greater  frequency  with  which  they  are  met  with 
in  the  rectum,  they  have  extended  from  there  into  the  colon. 
Such  a  condition  was  well  illustrated  in  a  woman,  aged  thirty- 
two,  who  was  admitted  under  my  care  in  the  Yictoria 
Infirmary.  She  came  in  with  symptoms  of  more  or  less 
constant  abdominal  pain,  the  passage  of  mucous  and  blood, 
and  great  pain  on  defeecation.  She  had  lost  weight  and 
strength.     When  examining  the  rectum  I  found  it  studded 
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with  polypi  of  various  sizes.  I  opened  the  descending 
colon  and  found  exactly  the  same  condition  of  things.  This 
gave  her  relief,  but  much  muco-puiulent  material  was  dis- 
charged through  the  colostomy  wound.  One  of  the  polypi 
was  removed  and  examined  microscopically.  It  illustrated 
the  simple  glandular  variety  of  tumour.  She  left  the  in- 
firmary after  about  six  weeks'  residence  practically  the  same. 
In  some  cases  of  this  nature  it  would  appear  that  if  not 
actually  associated  with  malignant  disease  the  polypi  them- 
selves are  capable  of  becoming  changed  into  a  type  of  carci- 
noma. 

If  instead  of  remaining  sessile  these  solitary  tumours 
increase  in  size,  they  become  pedunculated  and  constitute  one 
of  the  commonest  forms  of  intestinal  polypus.  As  such  they 
become  a  not  infrequent  cause  of  intussusception.  In  this 
relation  they  have  already  been  discussed,  the  colic  form  being 
frequently  due  to  their  presence.  When  so  associated  the 
tumour  forms  the  apex  of  the  presenting  intussusceptum. 

It  occasionally  happens  that  a  polypus  becomes  spon- 
taneously detached  and  is  passed  per  redum ;  but,  failing 
such  a  natural  method  of  cuie,  these  tumours  may  remain 
throughout  life,  apparently  harmless  and  without  causing 
symptoms. 

Fibroma  and  fibro*myoma. — As  in  the  case  of  the 
Fmall  intestine,  these  tumours  occurring  in  the  large  bowel 
constitute  one  of  the  forms  of  polypus.  They  vary  in  size, 
but  are  usually  small. 

I«ipoma. — Fatty  tumoiu-s  are  occasionally  met  with,  either 
growing  within  the  bowel  or  connected  with  it  externally. 
In  the  latter  case  they  are  usually  associated  with  the  ap- 
pendices epiploicce.  When  arising  within  the  bowel  they 
have  their  origin  in  the  submucous  tissue.  They  may  grow 
to  a  considerable  size,  and  sometimes  form  pedunculated 
tumours  or  polypi,  as  such  they  have  been  the  cause  of  in- 
tussusception. 

Dermoids. — These  tumours  are  occasionally  met  with  in 
the  large  intestine.  They  form  usually  pedunculated 
growths,  and  when  situated  in  the  sigmoid  flexuie  project 
into  the  rectum,  where  they  can  be  felt. 

Cysts. — These  are  little  more  thnn  pathological  curio- 
sities. They  are  mostly  situated  about  the  region  of  the  ileo- 
csecal  valve. 
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Malifpuutt  tfunoiir. — Of  the  two  primary  forms  of 
malignant  growths,  carcinoma  is  frequently  met  with,  while 
sarcoma  but  rarely  occurs.  The  bowel,  when  attacked  by 
either  form  of  disease,  may  be  involved  primarily,  or  growths 
may  occur  in  it  secondarily  to  pnmary  disease  elsewhere,  or 
it  may  become  implicated  by  direct  extension  from  some 
neighbouring  seat.  When  malignant  disease  of  the  large 
intestine  is  spoken  of,  it  is  always,  however,  taken  to  imply 
primary  involvement  of  that  region,  and  as  such  it  will  alone 
be  discussed  here. 

Cwrcliioiiia. — The  disease  attacks  both  sexes  in  about 
equal  proportion,  with  slight  tendency,  perhaps,  to  be  com- 
moner among  females  than  males.  There  is  no  part  of  the 
large  intestine  exempt,  but  in  by  far  the  larger  number  of 
cases  it  is  either  the  csecum  or  the  sigmoid  flexure  and  the 
descending  colon. 

The  disease  is  most  frequently  met  with  after  middle  life, 
but  is  not  uncommon  between  the  ages  of  80  and  40,  and 
has  occurred  at  the  early  age  of  22. 

Pathology. — Before  attempting  any  description  of  the 
form  or  forms  of  carcinoma  which  attack  the  large  intestine, 
it  will  possibly  simplify  the  discussion  if  it  is  first  stated 
what  classification  constitutes  the  basis  for  reference.  So 
many  terms  are  used,  and  in  such  different  senses,  that  in 
many  instances  it  is  impossible  without  some  such  basis  to 
determine  what  particular  form  is  meant. 

Thus,  then,  I  have  adopted  the  three  primary  divisions  of 
squamous-celled,  column ar-celled,  and  spheroidal-celled  car- 
cinoma. The  first  two  constitute  the  epitheliomata,  while 
the  last  embraces  the  medullary  and  scirrhous  forms  of 
carcinoma,  both  of  which  signify  histologically  the  same 
structure,  ditfering  only  in  the  relative  proportion  of  cells 
and  interoeilular  fibrous  tissue.  The  former  is  rich  in  cells 
and  scanty  in  intercellular  fibrous  trabeculse,  while  the 
latter  is  scanty  in  cells  and  possesses  abundant  fibrous  tissue 
All  three  divisions  are  capable  of  undergoing  a  colloid 
change,  when  the  tumour  constitutes  the  so-called  ^'  colloid 
carcinoma." 

If  this  classification  can  be  admitted  as  embracing  all 
forms  of  carcinoma,  then  all  difiiculty  in  naming  any  par- 
ticular growth  becomes  materially  simplified.  It  requires, 
however,  that  the  growth  be  microscopically  examined  in 
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order  to  determine,  in  the  majority  of  instances,  to  which 
class  it  belongs. 

Judging  from  such  cases  as  have  been  accurately  investi- 
gated, it  would  appear  that  almost  without  exception  the 
form  of  carcinoma  met  with  in  the  large  bowel  is  the  colum- 
nar-celled ;  and  where  colloid  disease  has  been  met  with,  it 
is  a  degenerative  change  taking  place  in  these  same  cells. 
That  this  form  of  tumour  may  assume  considerable  variations 
in  its  mode  and  rapidity  of  development  is  only  reasonable 
to  suppose  from  what  occurs  in  the  case  of  tumours  else- 
where. This  variation  has  doubtless  led  to  the  use  of  terms 
descriptive  solely  of  macroscopical  appearances.  Thus  the 
commonest  form  which  is  met  with  when  the  growth  has 
developed  to  a  visible  and  tangible  extent,  is  a  dense  hard 
ring  surrounding  the  gut  at  one  particular  point  (see 
Fig.  50).  It  is  not  difficult  to  understand  how  this  indurated 
consistence  may  lead  to  its  being  termed  a  *' scirrhous" 
tumour,  nor  is  it  any  more  difficult  to  see  how  any  excessive 
growth  causing  a  vascular  or  sloughing  projecting  mass 
into  the  canal  should  be  termed  a  *'  medullary,  soft,  or 
villous  carcinoma." 

Unless,  therefore,  it  can  be  shown  by  a  competent  micro- 
scopist  that  any  other  form  of  carcinoma  than  the  columnar- 
celled  attacks  the  intestine,  it  would  be  wiser  to  accept  all 
those  cases  that  are  described  as  medullary,  encephaloid, 
scirrhous,  adenoid,  villous,  or  colloid,  as  variations  in  de- 
velopment of  the  one  division  of  columnar-celled  carcinoma. 

Columnar-celled  carcinoma  presents  usually,  in  the  more 
or  less  advanced  stage  of  its  development,  two  separate  ap- 
pearances. In  its  commonest  aspect  it  constitutes  the  so- 
called  "  ring  stricture  of  the  bowel."  Externally  it  looks  as  if 
the  intestine  had  been  constricted  by  a  string  tied  round  it. 
Internally  the  canal  is  contracted  at  the  same  situation  by  a 
band  of  tissue  which  may  narrow  it  to  any  degree.  Fre- 
quently there  is  ulceration  at  the  seat  of  stricture,  and  the 
upper  margin  of  the  ulcer  presents  a  typically  everted  and 
indurated  margin  (see  Fig.  51,  frontispiece).  In  some  cases 
the  stricture  is  of  a  much  more  irregular  character,  the 
region  of  the  disease  being  much  more  extensively  ulcerated 
and  the  bowel-wall  considerably  puckered. 

In  its  other  aspects  the  tumour,  in  its  growth  from  the 
bowel- wall,  projects  as  a  definite  mass  into  the  canal,  tend- 


CARCINOMA. 


vel     The  small  apenure  of  eim- 
X  oT  whalebone.  ( IP'./.A/.,  Gi".} 


840  THE  LARGE  INTESTINE. 

ing  as  it  increafies  in  size  to  block  the  passage  entirely. 
Should  ulceration  attack  the  growth  an  irregular  sloughing 
mass  may  result,  with  the  occasional  detachment  of  portions 
which  are  carried  away,  and  so  temporarily  relieve  the 
obstruction. 

The  effect  of  the  growth  within  the  bowel  or  its  walls  is 
to  lead  to  other  pathological  lesions  dependent  upon  the  ob- 
struction it  causes  and  the  progressive  destruction  of  tissue. 
The  result  of  the  obstruction  is  to  cause  dilatation  and 
hypertrophy  of  the  bowel  immediately  above  the  seat  of  the 
disease ;  and,  in  consequence  of  the  prolonged  retention  of 
the  fffices  in  the  dilated  part,  the  mucous  membrane  becomes 
inflamed  and  ulcerated,  and  may  at  last  get  so  weakened 
that  perforation  or  rupture  takes  place.  Such  perforation 
may  prove  the  incentive  to  a  fatal  peritonitis,  or  result  in 
the  formation  of  a  faecal  abscess. 

As  the  result  of  progressive  destruction  of  tissue,  adhesions 
are  contracted  between  the  involved  part  and  the  neighbour- 
ing tissues.  This  may  be  followed  by  a  direct  invasion  by 
the  tumour,  and  should  destruction  of  tissue  still  proceed, 
communication  may  be  established  between  the  large  bowel 
and  some  other  viscus. 

Suppuration  in  connection  with  malignant  disease  of  the 
bowel  is  not  uncommon,  and  probably  owes  its  origin  in 
most  instances  to  the  exposure  of  a  raw  ulcerating  surface 
to  septic  infection  by  the  faecal  contents.  The  effects  of 
such  infection  may  show  themselves  locally  at  the  seat  of  the 
disease,  or  more  remotely.  In  the  former  case  abscess  forms 
in  direct  connection  with  the  ulcer,  and^  from  its  acute 
character,  progresses  until  it  is  discharged.  In  the  case  of 
abscess  formation  at  some  more  distant  situation,  the  liver 
is  the  part  most  likely  to  suffer.  Such  cases  become  pysemic 
in  character,  and  this  proves  the  immediate  cause  of  death. 

As  the  stricture  tightens,  or  the  obstruction  increases,  the 
more  solid  and  undigested  constituents  of  the  bowel  contents 
become  retained,  and  hence  it  is  frequently  found  that  the 
dilated  portion  of  the  intestine  above  the  obstruction  is 
loaded  with  foreign  bodies  and  scybalous  masses,  cherry  and 
other  fruit  stones  being  among  the  commonest  examples  of 
the  former.  It  is  usually  some  such  solid  mass  which,  sud- 
denly becoming  impacted  or  blocked  in  the  narrowed 
channel,  gives  ri^e  to  an  attack  of  acute  obstruction. 
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Except  in  the  case  of  secondary  growths  it  is  unusual  for 
carcinoma  to  attack  more  than  one  part  of  the  bowel.  Cases, 
however,  have  been  recorded  which  seem  to  show  that  mul- 
tiple involvement  is  possible. 

Secondary  growths  arising  from  primary  disease  in  the 
bowel  are  most  frequently  met  with  in  the  mesenteric 
glands.  The  liver  also  is  often  invaded.  In  some  in- 
stances the  rapid  growth  of  a  tumour  in  the  liver  becomes 
a  prominent  clinical  feature. 

Sjnnptoms* — In  most  cases  there  have  been  symptoms 
dating  back  for  periods  varying  between  a  few  weeks  and 
several  months.  The  patient  has  been  troubled  with  what 
has  been  considered  indigestion  or  biliousness,  and  treated 
accordingly.  There  may  have  been  diarrhoea,  which  has 
sometimes  alternated  with  constipation,  or  the  latter  has 
been  an  increasingly  troublesome  complaint  throughout. 
The  diarrhoea  which  occurs  is  usually  of  a  spurious  kind, 
and  is  due  mostly  to  the  escape  of  the  more  fluid  con- 
stituent of  the  faeces  past  the  main  mass  of  solid  material 
lodged  above  the  seat  of  obstruction.  The  local  enteritis 
set  up  by  the  irritative  action  of  this  hard  faecal  mass 
also  tends  to  produce  excretion  of  mucus,  and  excite 
peristaltic  action  of  the  bowel  beyond.  The  intercurrent 
attacks  of  constipation,  or  possibly  its  unbroken  con- 
tinuance, is  produced  by  the  partial  blocking  of  the 
constricted  or  contracted  canal  by  solid  ffeces,  which  only 
pass  with  difficulty. 

The  solid  faeces,  when  discharged  'per  anum^  present 
nothing  out  of  the  ordinary,  except  when  the  disease  is 
situated  low  down  in  the  sigmoid  flexure,  when  they 
occasionally  appear  flattened  or  ribbon-shapened.  The 
presence  of  blood  in  the  faeces,  or  discharged  independently, 
is  occasionally  met  with.  It  varies  considerably  in 
quantity,  being  more  frequently  small  than  large,  and 
is  observed  more  often  when  the  disease  is  located  in  the 
sigmoid  flexure  than  elsewhere.  The  patient  sometimes 
complains  of  tenesmus,  felt  more  particularly  when  at 
stool. 

Pain  is  a  symptom  which  increases  with  the  increase  in 
narrowness  of  the  canal.  It  is  intermittent  and  colicky  in 
character,  depending  more  upon  the  amount  of  obstruction 
than  upon  the  extent  of  the  disease.     Attacks  of  vomiting 
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occasionally  occur,  and  what  with  loss  of  appetite,  and  often 
some  nervous  depression,  emaciation  soon  becomes  a  marked 
feature. 

Physical  examination  of  the  abdomen  may  or  may  not 
detect  the  existence  of  a  tumour.  When  the  disease  is  in 
the  form  of  a  stricture,  it  is  more  than  likely  to  be  masked 
by  the  distension  of  the  bowel  above.  In  cases  where 
there  has  been  prolonged  chronic  obstruction,  the  abdomen 
gradually  becomes  distended  and  tympanitic.  In  one  re- 
corded  case  this  distension  assumed  such  unusual  proportions 
that  it  caused  severe  dyspncea,  and  the  pressure  upon  the 
vena  cava  produced  cedema  of  the  legs  and  scrotum. 
Palpation  of  the  abdomen  sometimes  induces  a  visible 
peristalsis  accompanied  by  colicky  pains.  Independently, 
however,  of  manipulation,  peristalsis  is  often  seen,  espe- 
cially at  those  times  when  the  patient  is  seized  with  an 
attack  of  griping  pain.  Other  sensations  are  often  cooa- 
plained  of.  The  patient  is  conscious  of  an  action  in  the 
bowels  which  seems  to  work  up  to  a  certain  point,  and  end 
in  a  sort  of  gurgle,  indicating  possibly  the  escape  of  gas 
through  the  narrowed  canal. 

A  sudden  complete  block  of  the  canal  calls  forth  a  new 
and  acuter  train  of  symptoms.  The  patient  now  complains 
of  almost  constant  pain  in  the  abdomen.  Distension  be- 
comes more  marked  and  peristalsis  more  visible.  Vomiting 
becomes  constant,  and  may  continue  until  it  is  fsecal.  The 
pulse  is  usually  small  and  rapid,  and  becomes  more 
markedly  so  as  time  progi*esses.  The  temperature  may  be 
normal.  The  patient's  complexion  is  pale  or  sallow,  with  the 
typical  abdominal  expression  of  sunken  features  and  dark 
depressions  below  the  eyes.  The  rectum  when  examined 
is  found  empty,  and  when  fluid  is  injected  it  returns 
practically  unstained  by  faeces. 

When  in  the  course  of  a  case  of  chronic  obstruction  fever 
symptoms  arise,  these  must  be  taken  to  indicate  either  the 
commencing  formation  of  an  abscess,  or  the  absorption  into 
the  system  of  some  septic  materia],  with  possibly  pyaemic 
abscess-formation  elsewhere. 

Another  intercurrent  complication  of  malignant  disease 
of  the  bowel  is  perfoitition.  This  may  occur  at  any  period 
of  the  disease,  and  will  be  known,  as  a  rule,  by  the  great 
suddenness  with  which  acute  symptoms  set  in.     The  acute 
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abdominal  pain,  coupled  with  great  ^collapse  or  prostration, 
will  suggest  the  nature  of  the  accident. 

Diagnosiiik — In  most  cases  the  diagnosis  of  malignant 
disease  of  the  large  bowel  must  be  purely  conjectural  and 
based  rather  upon  probabilities  than  upon  actual  aHcer- 
tained  facts.  Gradually  increasing  difficulty  in  defaecation 
occurring  in  a  patient  passed  middle  life,  accompanied  with 
emaciation,  will,  from  the  simple  consideration  of  probabili- 
ties, indicate,  in  the  large  majority  of  cases,  carcinoma  of 
some  portion  of  the  large  intestine. 

The  particular  seat  of  the  disease  can  only  occasionally 
be  determined.  When  situated  at  the  ileo-csecal  valve,  it  is 
usual  for  the  symptoms  to  resemble  those  of  disease  of  the 
smaller  intestine;  there  are,  however,  exceptions  to  this. 
When  the  disease  is  situated  in  the  sigmoid  flexure, 
vomiting,  as  a  rule,  is  less  marked  than  when  the  disease 
is  located  higher  up,  and  more  rarely  becomes  faecal. 
Blood  in  the  motions  is  more  frequent  with  disease  in 
this  part,  and  the  shape  of  the  solid  motion  is  sometimes 
altered,  being  flattened.  The  most  valuable  aid  to  the 
situation  of  the  obstruction  may  sometimes  be  derived  from 
the  injection  of  water  per  rectum.  The  larger  the  quantity 
which  can  be  injected,  and  the  longer  the  time  it  can  be 
retained,  the  more  likely  is  the  seat  of  obstruction  to  be 
high  up.  Both  auscultation  and  palpation  should  be  em- 
ployed in  endeavouring  to  determine  the  passage  of  the 
fluid  along  the  colon.  It  needs  to  be  remembered  that  it  is 
possible  for  the  fluid  to  And  its  way  past  the  obstruction, 
and  in  so  doing  to  obscure  the  diagnosis. 

Prognosis. — It  is  usual  for  death  to  occur  in  uncompli- 
cated cases  in  less  than  a  year  from  the  onset  of  the  earliest 
symptoms.  In  many  instances  the  period  would  seem  to  be 
much  shorber,  but  the  difficulty  of  assigning  the  date  of  the 
commencement  of  the  disease  renders  it  impossible  to  fix 
more  than  a  comparatively  vague  average.  ^  slight  may 
be  the  suflering  in  the  early  stages  that  the  patient  has 
offered  no  complaint  until  suddenly  seized  with  symptoms 
of  acute  obstruction.  Temporary  relief  occasionally  occurs 
and  deludes  the  patient  into  the  belief  that  the  disease  has 
disappeared.  The  true  state  of  the  case,  however,  is,  that 
the  channel  has  been  opened  up  by  the  sloughing  away  of 
an  obstructing  mass  of  tumour.      In  other  cases,  again, 
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reHef  arises  from  the  formation  of  a  faecal  abscess,  which, 
bursting  ezternallj,  allows  of  the  passage  of  faeces  from 
time  to  time  through  the  fistula.  Communications  may 
also  be  established  with  some  other  part,  as  the  bladder, 
stomach,  or  another  portion  of  the  intestinal  tract. 

The  relative  advantages  to  be  gained  by  operation,  and 
the  chances  this  holds  out  for  the  cure  of  the  disease  or  the 
prolongation  of  life,  will  be  best  discussed  under  the  subject 
of  Treatment. 

Treatment. — ^This  has  to  be  considered  from  two 
aspects — the  one  where  the  symptoms  are  not  urgent, 
and  the  other  where  they  are;  in  other  words,  where 
operation  is  proposed  at  an  early  stage  of  the  disease,  or 
at  some  quiescent  period  in  its  progress;  and  where  it  is 
called  for  to  prevent  impending  dissolution  from  intestinal 
obstruction. 

In  dealing  with  the  first  class  of  cases  we  have  the  most 
hopeful  prospects,  and  could  we  but  diagnose  the  disease 
sufficiently  early  there  is  but  little  doubt  that  we  should  be 
able  to  record  some  of  the  most  successful  results  from  the 
total  extirpation  of  a  carcinomatous  focus. 

If  the  disease  can  be  located  by  external  examination 
a  sufficient  guide  exists  for  the  line  of  incision,  which 
should  be  carried  through  the  parietes  in  a  longitudinal 
or  oblique  direction  over  the  affected  area;  if  no  such 
evidence  can  be  obtained,  an  exploratory  incision  should 
be  made  in  the  median  line,  and  the  situation  and  extent 
of  the  disease  ascertained.  The  median  incision  is  then 
closed,  and  a  second  made  over  the  affected  area. 

Assuming  that  excision  is  the  proper  course  to  adopt 
where  the  tumour  or  stricture  is  free  and  non-ad  berent,  and 
the  patient's  condition  good,  the  question  then  to  decide  is 
the  kind  of  operation  to  perform.  Should  excision  be 
immediately  followed  by  end-to-end  or  lateral  anastomosis 
and  the  bowel  returned  into  the  abdomen ;  or  should  both 
ends  of  the  divided  intestine  not  be  united,  but  secured 
outside  the  abdomen,  and  the  continuity  of  the  canal  estab- 
lished at  a  later  period  ?  Or,  thirdly,  should  the  tumour 
with  the  involved  bowel  be  withdrawn  from  the  abdomen, 
an  artificial  anus  made,  and  the  growth  subsequently 
removed  ? 

Each  of  these  three  metnods  can  claim  success,  but  the 
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lost  two  are  apparently  the 
safer.  The  second  method  is 
advocated  by  Paul,*  who,  in  a 
very  fair  and  impartial  dis- 
cussion of  the  qiie-stion,  based 
on  practical  experience,  advises 
that  immediate  end-to-end 
anastomoHis  by  Murphy's  but- 
ton should  only  be  attempted 
"  when  the  patient  is  in  good 
condition,  the  abdomen  not 
diHtended,  tlie  tumour  small, 
and  the  proximal  end  of  the 
bowel  not  greatly  hypertro- 
phied."  Under  the  opposite 
conditions,  Paul  advocates  the 
bringiug  of  the  ends  of  the 
bowel  out  of  the  wound,  and 
securing  them  there  with  gla^ 
drainage-tubes  inserted  into 
both.  For  details  of  the 
method  of  operating,  see  Oper- 
ations upon  the  Intestines. 

There  in  but  little  difierence 
between  the  second  and  third 
methods  of  operating.  The 
delay,  however,  in  removing 
the  growth  lessenfi  somewhat 
the  magnitude  and  immediate 
danger  of  the  operation. 

WTien  the  disease  is  more 
extensive,  and  more  of  the 
bowel  is  involved  than  will 
admit  of  the  case  being  suitable 
for  excision  by  any  one  of  the 
three  methods  above  described, 
other  measures  have  to  be 
carried  out ;  either  a  colostomy 
should  be  performed,  which  of 
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all  palliative  measures  may  be  considered  the  safest,  or  the 
ilevun  should  be  implanted  into  the  colon  below  the  seat 
of  disease:  in  other  words,  an  ileo-colostomy  should  be 
performed.  In  cas^  where  the  disease  involves  the  caecum, 
so  that  it  is  impossible  to  open  the  large  bowel  on  the 
proximal  side,  ileostomy  must  be  performed. 

Should  operation  be  refused  by  the  patient,  or  for  any 
other  reason  be  deemed  inadvisable,  an  endeavour  must  be 
made  to  relieve  the  bowels  either  by  the  administration  of 
suitable  aperients  or  the  use  of  fluid  enemata. 

When  the  case  to  be  dealt  with  is  one  of  more  or  less 
acute  intestinal  obstruction  in  which  immediate  relief  is 
called  for,  the  safest  plan  is  to  perform  colostomy  above  the 
seat  of  obstruction.  If  the  symptoms  are  such  as  not  to 
admit  of  sufficient  indication  on  which  side  the  bowel 
should  be  opened,  the  left  iliac  region  should  be  first  ex- 
plored, and  if  the  bowel  appears  collapsed  the  wound  should 
be  closed,  and  the  right  side  opened.  If  perchance  it  should 
happen  that  the  diseased  segment  of  the  gut  is  sufficiently 
free  to  admit  of  its  being  drawn  out  of  the  wound  and 
secured  there,  it  may  quite  safely  be  done ;  but  beyond  this 
I  believe  no  further  attempt,  at  this  acute  stage  of  the 
disease,  should  be  made  to  deal  radically  with  it.  As  soon 
as  the  obstructive  symptoms  have  all  passed  away  and  the 
patient  returned  to  a  fairly  good  state  of  health,  then  is 
the  time  to  consider  the  question  of  excision  by  one  or 
other  of  the  methods  already  referred  to. 

Sarcoma* — The  rarity  of  this  kind  of  tumour  affecting 
the  large  bowel  as  a  primary  disease  renders  it  unnecessary 
to  allude  to  it  more  than  briefly.  It  is  said  to  attack  the 
bowel  usually  in  the  form  of  the  spindle-celled  variety. 
Cases  of  myxo-sarcoma,  adeno-sarcoma,  and  lymphadenoma 
have  been  recorded. 
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CHAPTER  XLV. 

IDIOPATHIC   DILATATION.       ABNORMALITIBS  :    mSPLACB- 
MENTS   AND    MALDEVELOPMENT. 

Idiopathic  dilatation  of  the  colon. — Intitnately  as- 
sociated with  faecal  accumulation,  if  not  often  dependent 
upon  it,  is  so-called  ^'idiopathic"  dilatation  of  the  colon. 
Numerous  cases  are  on  record,  both  of  young  and  old, 
where,  from  no  known  cause,  segments  of  the  large 
intestine  have  been  enormously  distended,  and  led  to 
symptoms  which  have  simulated  those  of  obstruction,  and 
suggested  operative  intervention  for  their  relief. 

As  already  indicated,  it  is  possible  that  in  some  of  these 
cases  of  great  distension  the  colon  has  suffered  as  the  result 
of  chronic  constipation.  In  others,  again,  it  is  possible 
that  some  slight  kinking  or  twisting  has  caused  temporary 
or  partial  obstruction,-  with  consequent  gradual  distension. 
There  are  cases,  however,  in  which  the  enlargement  appears 
to  be  unquestionably  congenital,  and  it  is  more  particularly 
with  these  that  the  term  '^  idiopathic  "  dilatation  has  come 
to  be  associated.  A  remarkable  case  is  reported  and  figured 
by  Formad*  (see  Fig.  5-4).  The  patient,  aged  twenty- nine 
years,  had  so  large  an  abdomen  that  he  was  exhibited  under 
the  name  of  the  '*  balloon  man.''  He  died  suddenly  from 
syncope,  the  result,  it  was  supposed,  of  pressure  on,  or 
displacement  of,  the  heart.  The  colon  was  as  large  as 
that  of  an  ox.  His  chief  symptoms  during  life  was  con- 
stipation. 

Osier  t  discusses  the  subject  from  the  congenital  aspect, 
and  narrates  the  history  of  three  cases  occurring  in  young 
children.  The  symptoms  were  generally  a  distended  abdo- 
men, constipation,  attacks  of  pain,  and  vomiting. 

Cases  of  dilatation  existing  at  a  comparatively  late  period 
of  life  have  been  recorded  in  one  instance ;  the  patient,  a 
man,  was  aged  78  years. 

*  Annual  of  the  Universal  Medical  Sciences,  1893,  vol.  L  D — 28. 
t  Archives  of  Pediatrics,  1893,  vol.  x.  p.  iii. 
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In  moet  of  these  caeee  the  bowel,  in  addition  to  being 
greatly  dilated,  is  also  coneiderably  hypertrophied  ;  so  that 
associating  this  state  of  the  bowel>walI  with  the  frequent 
congenital  origin  of  the 
diaease,  it  would  seem  rea- 
sonable to  suppose  that  the 
condition  was  rather  one  of 
abnormal  development  of  the 
part  than  the  result  of  ac- 
quired pathological  changes. 
It  would,  however,  involve 
too  eitensive  a  diDCussion  of 
the  subject  to  pursue  further 
the  possible  causes  of  this 
form  of  dilatation.  It  is  of 
speaa&l  interest  to  the  surgeon 
purely  from  the  clinical  as- 
pect. 

Treatment. — From  the 
cases  recorded,  it  would  ap- 
pear that  the  most  suoceasful 
form  of  treatment  to  adopt 
in  all  but  extreme  instances 
is  the  regular  use  of  water 
enemata,  employed  daily 
or  at  Buuh  periods  as  re- 
quired ;  in  some  few  cases 
aperients  have  answered.  As 
long  as  relief  can   thus    be 

obtained  and  no  more  serious  : 

symptoms  develop,  anything 
in  the  way  of  operation  need 
not     of     noceBsity     be     con- 

In   view,  however,  of  such       it.ai,  DKM.i.oi'truNT  ok  Ciii,i>n. 
possible  complications  as  ftecal       (Formad. ) 
absorption,     ulceration    and  ^"""  '""'•  aWomfn''""'"'""  "^ 

perforation,    resulting    from 

prolonged  ftecal  retention,  there  may  be  some  expediency 
in  giving  relief  by  operation,  although  there  may  be  no 
immediate  necessity.  For  instance,  good,  rather  than 
otherwise,  might  be  reasonably  expected  from  opening  the 
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dilated  bowel,  emptying  it  of  its  contents,  and  then  lessening 
the  calibre  of  the  canal  by  folding  in  and  securing  a 
longitudinal  section  of  its  tunics  (colorrhaphy).  In  some 
instances  the  dilated  and  loaded  bowel  has  so  altered  its 
position  that  the  displacement  more  than  the  condition  itself 
has  been  the  cause  of  obstructive  symptoms.  The  sigmoid 
flexure  is  the  part  most  usually  at  fault  in  these  cases. 
Relief  has  been  etfected  either  by  excising  the  involved 
segment  entire  (colectomy)  or  in  portion  to  lessen  its 
calibre ;  or  stitching  it  to  the  parietes,  and  so  retaining  it  in 
its  position  (oolopexy). 

Abnormalities. — ^The  enormous  increase  within  recent 
years  of  exploratory  operations  upon  the  abdomen,  not  to 
speak  of  the  performance  of  operations  for  definite  pur- 
poses and  more  especially  for  intestinal  obstruction,  renders 
it  imperative  that  the  surgeon  should  be  familiar  with 
some  of  the  more  commonly  met  with  misplacements  and 
malformations  of  the  large  intestine.  The  additional  fact 
also  that  intestinal  defects  may  of  themselves  give  rise 
to  symptoms  resembling  other  affections,  renders  a  know- 
ledge of  them  still  more  important. 

For  practical  purposes  it  is  possible  to  divide  the  abnor- 
malities of  the  large  bowel  into  misplacements  and  those 
due  to  maldevelopment.  It  is  probable  that  similar  causes 
give  rise  to  both.  Intra-uterine  inflammation,  and  deficiency 
in  the  processes  of  normal  development  may  conduce  on 
the  one  hand  to  the  bowel  not  occupying  its  proper  posi- 
tion, and  on  the  other  to  a  congenital  malformation  of  the 
part.  The  existence  of  adhesions  in  any  particular  case 
would  suggest  the  possibility  of  some  foetal  inflammation  as 
a  cause. 

Misplacements. — 1 .  Of  the  wJicle  hmod, — Cases  occa- 
sionally occur  of  transposition  of  the  viscera,  by  which  is 
understood  the  occupation  of  one  side  of  the  body  by 
organs  normally  situated  on  the  other.  Such  conditions 
give  rise  to  no  symptoms,  and  as  a  rule  are  discovered 
somewhat  accidentally.  It  is  not  diflicult,  however,  to  con- 
ceive the  trouble  which  might  arise  should  for  any  cause 
operation  upon  the  large  bowel  be  necessary. 

One  of  the  most  serious  displacements  of  more  or  less  of 
the  large  bowel  is  its  passage  through  a  congenital  aperture 
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in  the  diaphragm  into  the  cavity  of  the  thorax.  In  a  less 
marked  degree  this  constitutes  a  form  of  diaphragmatic 
hernia. 

2.  Of  the  cascam. — The  position  of  the  .caecum  is  liable  to 
coasiderable  variation.  Lockwood,*  after  describing  a  case 
where  it  was  situated  opposite  the  crest  of  the  right  ilium, 
discusses,  from  a  developmental  point  of  view,  the  various 
situations  in  which,  from  any  defect  in  this  process,  the 
caecum  is  liable  to  be  arrested.  Thus  it  may  be  located  on 
the  left  side  of  the  abdomen  ;  or  be  free  in  the  peritoneal 
cavity,  being  held  in  position  by  a  mesentery ;  or  it  may 
be  retained  close  to  the  cardiac  end  of  the  stomach,  or  in 
the  right  hypochondrium  ;  or,  lastly,  any  way  between  this 
and  the  iliac  fossa.  Numerous  examples  are  given  in 
illustration  of  each  of  these  abnormal  situations. 

3.  Of  the  sigmoid  flexure, — One  of  the  commonest  dis- 
placements of  the  sigmoid  flexure  is  into  the  right  iliac 
fossa,  the  bowel  continuing  into  the  rectum  on  the  right 
side. 

In  reaching  this  position  it  is  usual  for  the  desceqding 
colon  to  take  an  oblique  course  across  the  abdomen, 
opposite  the  third,  fourth,  or  fifth  lumbar  vertebra.  In 
this  form  of  displacement  the  caecum  is  apt  to  be  displaced 
from  its  normal  situation,  and  the  left  iliac  fossa  usually 
becomes  occupied  by  the  small  intestine. 

Other  rarer  and  more  remarkable  variations  in  the  mis- 
placements of  the  sigmoid  are  described  by  Melsome  f  in 
the  "  Proceedings "  of  the  Anatomical  Society  of  Great 
Britain  and  Ireland.  Four  examples  are  recorded.  In 
three  of  these  the  variation  was  largely  due  to  the  greater 
size  and  length  of  the  omega-loop. 

MaldeTdopment. — Included  under  this  division  is  a 
'class  of  cases  which  has  already  been  discussed  under  the 
head  of  '^  Idiopathic  dilatation  of  the  colon.''  Many  of 
these  cases,  it  was  shown,  were  probably  congenital  in 
their  origin,  and  possibly  due  to  some  developmental 
defect. 

Another  class  of  cases  exists,  in  \7hich  the  bowel  suffers 

*  Brit,  Med,  Joum.  1882,  vol.  ii.  p.  575. 

t  Journal  of  Anatomy  and  Physiology,  1892-93,  vol.  xxvii.  p.  xxx. 
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from  some  aboorinality  in  shape   or   structure.     In  this 
class  are  included  pouches,  saoculi,  and  diverticula. 

Deficiency  in  development  is  sometimes  met  with  where,. 
as  in  other  parte  of  the  iotestinal  tract,  the  bowel  termi- 
nates in  a  cul-de-sac.  Such  malformations  constitute  one  of 
the  causes  of  obstruction  met  with  in  the  new-born,  where 
neither  gas  nor  faeces  pass  per  recftim. 

In  another  class  of  cases  the  bowel,  instead  of  ending 
blindly,  communicates  by  a  fistulous  opening  with  the 
bladder  or  urethra. 

In  one  remarkable  instance  of  maldevelopment  the 
ascending  and  transverse  colon  were  throughout  but  little 
larger  than  an  ordinary  lead  pencil.  The  head  of  the 
CflBCum  was  normal. 

Abnormalities  of  the  ileo-CKcal  valTe. — The  only 
feature  worthy  of  notice  in  connection  with  any  abnormality 
of  the  ileo-csecal  valve  is  some  lack  of  development,  either 
partial  or  complete,  in  its  two  folds.  The  condition  pos- 
sibly exists  more  frequently  than  recorded  examples  would 
imply.  There  are  no  symptoms  known  to  result  from  such 
a  defect,  and  its  discovery  has  only  been  made  during  life 
from  the  fact  that  enemata  given  per  rectum  have  been  found 
to  produce  a  taste  in  the  mouth  of  some  ingredient  con- 
tained within  the  injection,  or  that  they  have  actually  been 
ejected  by  the  mouth. 


CHAPTER  XLVI. 


EMBOLISM    AND    THROMBOSIS    OF    THE    MESENTERIC 

VESSELS. 

It  may  not  at  first  sight  appear  what  interest  any  obstruc- 
tion to  the  fiow  of  blood  in  the  mesenteric  vessels  can  have 
for  surgeons.  Immediately,  however,  one  grasps  the  fact 
that  to  cut  off  the  arterial  blood  supply  to  a  segment  of 
the  bowel  is  to  paralyse  that  particular  portion,  it  becomes 
at  once  evident   that   a  patient   whose   mesenteric  artery 
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becomes  saddenly  blocked  will  be  seized  with  acute  obstruc- 
tion. 

The  effect  which  a  complete  stoppage  of  the  circulation 
has  upoa  the  bowel  is  best  understood  by  comparing  it  with 
the  more  familiar  and  precisely  similar  conditions  resulting 
from  the  strangulation  of  a  loop  of  intestine  beneath  a 
band  or  through  a  hernial  aperture.  The  sequence  of 
pathological  events  which  takes  place  in  the  latter  instance 
has  alr^dy  been  sufficiently  described  to  need  any  further 
recognition  here.  The  bowel  will  almost  certainly  become 
gangrenous,  and  perforation  cause  a  fatal  peritonitis.  The 
condition  therefore  is  a  grave  one,  and  calls  for  treatment 
without  delay. 

Embolism  or  thrombosis  of  the  mesenteric  vessels  occurs 
mostly  in  late  life,  and  is  almost  without  exception,  in  the 
case  of  the  arteries,  associated  with  disease  of  the  cardiac 
valves  or  with  atheromatous  disease  of  the  aorta.  The 
mesenteric  vessels  may  be  involved  either  at  their  origin,  or 
more  remotely  in  some  of  their  smaller  branches. 

Sjrmptoiiui. — Adenot,*  who  records  a  case  of  thrombosis 
of  the  inferior  mesenteric  artery  producing  gangrene  of  the 
colon,  discusses  the  subject  at  some  length.  He  quotes 
Kussmaul,  who  gives  the  following  symptoms  as  those 
most  frequently  met  with,  a  marked  and  sudden  fall  of 
temperature,  violent  abdominal  pains  of  a  colicky 
character,  distension  of  the  abdomen  with  tympanites, 
intra-abdominal  effusion,  and  copious  excessively  fetid 
stools.  He  further  indicates  that  it  is  possible  by  the 
character  and  continuous  flow  of  blood  passed  per  rectum 
to  determine  which  of  the  two  mesenteric  vessels  is  in- 
volved. If  the  blood  is  decomposed  the  embolus  is 
situated  in  the  superior  mesenteric ;  if  on  the  other  hand 
it  is  fresh  the  inferior  mesenteric  is  involved.  Again,  the 
situation  of  the  paiu  is  considei^ed  of  assistance.  Thus 
when  an  itching  and  burning  pain  is  complained  of  about 
the  anus,  it  is  the  inferior  mesenteric ;  when  the  pain 
approaches  the  region  of  the  umbilicus  it  is  the  superior. 

Of  these  symptoms  the  passage  of  blood  and  the  rapid 
fall  in  the  temperature  are  the  most  significant.  The 
quantity   of    blood    passed    depends,  however,  upon    the 

*  Revue  de  Medecine,  1890,  vol.  x.  p.  267. 
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magnitude  of  the  vessels  obstructed,  whether  it  is  the 
main  trunk  or  only  a  few  of  its  branches. 

The  blood  exuded  may  not  find  its  way  into  the  bowel , 
but  may  form  collections  in  the  bowel  wall  or  in  the 
mesentery,  and  should  this  take  place  to  any  extent  it  may 
lead  to  the  possibility  of  tumour  being  felt  through  the 
parietee. 

Thrombosis  of  the  superior  mesenteric  veiii. — 
The  symptoms,  while  resembling  those  of  obstruction  of  the 
artery,  are  usually  neither  so  acute  in  their  onset  nor  so 
rapid  in  their  progress.  Commencing  with  pain  in  the 
abdomen,  vomiting  soon  becomes  a  prominent  symptom,  and 
the  diarrhoea  which  may  have  existed  at  an  early  stage 
gives  place  to  complete  cessation  of  all  passage  by  the 
rectum.  Doubtless  as  the  result  of  that  portion  of  the 
bowel,  whose  venous  system  is  thrombosed,  losing  all 
functional  power,  the  symptoms  of  acute  intestinal 
obstruction  become  more  marked,  the  abdomen  commences 
to  distend,  and  the  vomiting  becomes  f»cal.  It  must,  how* 
ever,  be  stated  that  in  the  few  cases  which  have  been 
recorded,  the  symptoms  have  not  been  such  as  to  point  to 
their  real  cause.  In  the  case  which  I  have  quoted  in  my 
larger  book  the  acuteness  of  the  symptoms  were  much 
greater  than  in  some  of  those  instanced  at  a  recent  dis- 
cussion on  the  subject  at  the  Clinical  Society  of  London.* 


CHAPTER  XLVII. 

THE   VERMIFORM   APPENDIX.     ANATOMY.     APPENDICITIS. 

The  vermiform  appendix  represents  a  portion  of  the  intes- 
tinal canal  which,  at  an  early  period  of  foetal  life,  was  a 
continuation  of,  and  differed  little  from,  the  colon.  At  a 
later  period  of  intra-uterine  life  its  development  ceased, 
and  it  then  became  merely  an  appendage  of  the  caecum, 
with  an  inherent  tendency  to  retrogress  and  degenerate. 

*  22  April,  1898. 
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As  met  with  at  birth  and  throughout  the  rest  of  life,  it 
appears  as  a  wormlike  organ,  variable  in  its  shape,  size,  and 
situation,  and  connected  with  the  csecum  usually  on  its 
inner  and  posterior  surface,  close  below  the  entrance  of  the 
ileum. 

Bibbert,*  in  his  investigation  upon  the  appendix,  points 
out  that  retrogression  manifests  itself  as  age  advances  in 
three  ways :  reduction  in  length,  alterations  in  histological 
structure,  and  obUteration  of  the  canal.  In  early  life  it 
possesses  a  canal  continuous  with  that  of  the  csecum,  but  in 
later  years  this  connection  is  sometimes  cut  off,  and  in- many 
cases  partial  or  complete  occlusion  takes  place.  Between 
the  tenth  and  thirtieth  year  Bibbert  found  that  14  per 
cent,  of  the  cases  examined  presented  partial  occlusion,  and 
between  the  sixtieth  and  eightieth  year  as  many  as  55*5 
per  cent.  In  length  the  appendix  varies  from  an  inch  to 
nine  and  a  half  inches,  its  average  length  being  about  three 
and  a  half  inches.  In  thickness  it  is  about  equal  to  a  goose 
quill. 

Attached  to  one  border,  for  a  variable  extent,  is  its 
mesentery,  which  usually  connects  it  with  the  ileum  or  is 
continuous  with  its  mesentery.  In  the  mesentery  are  con- 
tained the  blood  vessels,  lymphatics,  and  nerves.  The 
appendicular  artery  is  derived  from  the  ileo-colic  branch  of 
the  superior  mesenteric.  It  passes  usually  along  the  free 
border  of  the  meso-appendix,  giving  off  branches  in  its  course. 
The  nerves  are  derived  from  the  superior  mesenteric  plexus, 
a  derivative  of  the  solar  plexus. 

In  shape  the  appendix  presents  considerable  variation 
being  straight,  curved,  bent,  or  twisted  like  a  corkscrew. 
These  variations  may  in  some  cases  be  due  to  the  shortness 
of  the  meso-appendix,  in  others  to  the  undue  length  of  the 
appendix. 

Of  most  practical  interest  to  the  surgeon  is  the  situation 
of  the  appendix.  This  particular  part  of  the  anatomy  of 
the  organ  has  been  exhaustively  considered  by  J.  D.  Bryant  f 
in  a  valuable  contribution  on  the  '*  Belations  of  the  Gross 
Anatomy  of  the  Vermiform  Appendix  to  some  Features  of 
the  Clinical  History  of  Appendicitis.''     The  observations 

*  Virchow's  Archiv,  1893,  Bd.  czxxiii.  p.  66. 
t  Annals  0/  Surgery,  1893,  vol.  xvii.  p.  164. 
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*"*  ^JJ'the  f outS^  differ"*  ^rt'XtHSr  :^«^ 
five  out  of  tne  i""   ,■  ^^  upwards  m  inir  j  .  ^^^^g  m 

appendix  was  found  d«??f;    *"  downwards  and  '^'^~^;;^8 
^S.d  the  «c««.  m  *i^y^r^  in  twenty-one  •nd^^'J^ 

F«"--i:S:;ii'^o:e:^^tis^e.  ^^^  ^,,^  ^^  of 


o'ri-?!!^^:^The  appendix  resen 


In  structure  t^*^"!  four  coate,  but  <»Xrp«itoneum 

the  intestine  in  I«««»f™|    „«,t  instances  tbe  pw"'^^   ^^ 

in  its  minute  an»^""y„,  J^w*?  when  it  does  ^"^  *°^'«,«- 

covers  the  orp.»  ^^^P^'with  the  P«<>-f  f^lar  to 

uncovered  part  «  «««°^i^  eoat  is  «>'*«T''  *d^^i««  « 

nective  tissue.    The  ^^^"^  fibres  are  f««^**  ^"^^al 

its  distribution.     I^°^37heath ;  deeper  w  «i  ^T^m- 

uniformly  disponed  externalsh^^       j^^  fibres  c^ 

^d  thicker  ««tof  "^S^B^ween  the  ^^^^^J^e 
bined  with  fi^-;"-  n  eonn^ive  tiBsne^^^f  ,j,, 
mucous  coatB  is  a  ^J^l^  ^ous  membrane  *o'^,j^„y 

submucous  tunic  Iff  Jy^^^i^tter  are  a  "'^^T^L'^n^e 
lining  of  the  «"»»^  J^bS^^ce  of  ly«'Pt'«^*.^Tu^,  ^ 

redtoa«>m^rison^-7^„^;L^inflammation  m  the 
also  suggested   a   possioi  ^^^^ 

Uce  of  the  e--ii«  ^Xtoing  membrane, and  ooiistit«««^ 

Mucus  18  secreted  by  *»»«  ii?*°f  „ithin  the   canal.     1«  " 

one  of  the  P«>d«ct8 .  «>°*^I°^.  "' „^tion  of  content*  «j 

Lteresting  in  connection  with  t^e  q"«g*^t  ^f  124  a«top«'» 

^e  canal  to  refer  to  Bryant's  paper.      ««  «         ^ix,  67  per 

made  for  other  wasons  than  disease  of  *^P^^<,„r,  either 

cent,  contained  abnorma^   "^^"^tL^^S  than  anjthi"? 
soft  or  hard,  was  present  more  frequently  vun^ 


♦  See  above. 
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else,  being  noted  in  52  per  cent,  of  the  male  and  in  35  per 
cent,  of  the  female  cases.  In  no  instances  were  there  other 
than  fadcal  substances,  or  products  dependent  on  inflamma- 
tion, present  in  these  cases.  Grape  seeds,  cherry  stones, 
and  bodies  foreign  to  the  intestine  were  not  found  at  all. 
As  regards  the  relation  of  age  to  contents,  from  30  years  to 
50  is  the  period  of  life  in  which  material  of  some  kind  is 
most  frequently  found. 

Inllainniatory  aifections  of  the  appendix. — ^Ap- 
pendicitis.— A  comparatively  few  years  ago,  a  few  lines 
would  have  sufliced  to  say  all  that  was  supposed  of  any 
special  interest  to  the  surgeon  regarding  the  inflammatory 
affections  of  the  vermiform  appendix.  Now,  however,  it  is 
diflScult  to  know  how  to  condense  within  the  reasonable 
space  of  a  few  pages  what  every  surgeon  should  know,  so 
rapid  and  extensive  has  been  the  advance  made  in  this 
particular  subject. 

By  appendicitis  is  to  be  understood  an  inflammation  of 
the  appendix  vermiformis;  the  initial  lesion  may  not  be 
inflammatory,  but  inflammation  arises  sooner  or  later. 

Pathology. — The  classification  of  inflammatory  diseases 
of  the  appendix  has  constituted  one  of  the  difficult  questions 
connected  with  the  subject,  and  its  difficulty  largely  arises 
from  the  fact  that  what  has  sometimes  been  described  as 
one  form  of  the  disease  has  been  merely  a  stage  in  the 
process  of  another.  If  such  conditions  are  excepted  as  arise 
from  some  sudden  obstruction,  mechanical  or  pathological, 
to  the  arterial  supply  of  the  organ,  all  other  conditions  may 
be  said  to  be  stages  in  the  progress  of  some  initial  inflamma- 
tion set  up  by  an  exciting  cause  most  probably  located  within 
the  appendicular  canal.  Thus  a  slight  general  inflammation 
of  the  mucous  membrane  would  constitute  a  catarrh  or 
endo-appendicitis ;  should  this  extend  into  the  parietes  it 
would  constitute  an  interstitial  inflammation ;  further  pro- 
gress would  involve  the  peritoneum  and  produce  a  peri- 
appendicitis which  may  end  in  remaining  a  local  peritonitis 
or  extend  and  produce  the  general  form  of  the  disease. 
Further,  it  is  not  difficult  to  trace  the  possible  variations 
which  would  accrue  from  diflerences  in  degrees  of  acuteness 
or  chronicity.  Thus  an  acute  inflammation  would  lead  to 
sloughing  or  gangrene ;  pus  might  be  produced,  and  be  pent 
up  within  the  canal  or  form  a  limited  abscess  around  the 
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organ.  Such  abscess  might  bun*ow  in  various  directions,  or 
burst  into  the  general  peritoneal  cavity.  Again,  an  acute 
inflammation,  such  as  would  cause  ulceration,  might  lead  to 
perforation ;  and  should  no  adhesions  have  formed  sufficient 
to  shut  off  and  localise  the  inflammatory  process  the  peri- 
toneal cavity  would  be  opened  into. 

Other  pathological  lesions  would  depend  upon  the  parti- 
cular position  occupied  by  the  appendix.  Thus  its  close 
proximity  to  the  iliac  vessels  may  cause  phlebitis,  or  throm- 
bosis of  the  iliac  vein ;  or  the  vessels  may  be  ulcerated  into,, 
and  a  fatal  haemorrhage  result.  When  the  appendix  lies 
across  the  psoas  muscle,  inflammation  may  extend  to  that 
muscle,  giving  rise  to  flexion  and  fixation  of  the  thigh  upon 
the  abdomen.  When  the  appendix  is  long  and  hangs  into 
the  pelvis,  it  may  form  attachments  to  the  bladder  or  rectum, 
and  subsequently  establish  a  communication  with  either. 
Abscesses  have  been  known  in  cases  of  this  nature  to  be 
discharged  either  per  urethram  or  per  rectum. 

More  distant  lesions  are  sometimes  found,  mostly,  how- 
ever, of  a  pysemic  nature,  and  the  result  of  septic  absorption. 
Thus,  instances  are  occasionally  forthcoming  of  abscess 
formation  in  the  liver. 

Ijastly,  at  any  stage  the  inflammatory  process  may  subside, 
leaving  the  parts  either  healthy,  or  in  a  condition  to  light 
up  again  with  any  suitable  provocative.  This  latter  class 
constitutes  the  so-called  recurrent  or  relapsing  form. 

It  will  thus  be  seen  how  many  phases  a  purely  inflam- 
matory process  may  present  and  how  numerous  become  the 
divisions  into  which  the  disea8e  might  be  divided.  For 
practical  purposes  it  is  possible  and  certainly  wise  to  attempt 
some  sort  of  a  classification,  but  it  is  better  to  remember 
that  a  pathological'  condition  is  being  dealt  with  which, 
while  it  may  assume  a  simple  form  at  one  peroid,  may  at 
any  moment  become  one  of  extreme  gravity.  The  best 
possible  division  would  be  one  based  on  definite  causes,  as 
tubercular  appendicitis ;  simple  ulcerative  appendicitis ; 
appendicitis  due  to  a  foreign  body;  appendicitis  from 
arterial  embolism  or  thrombosis ;  appendicitis  from  kinking^ 
torsion,  or  compression ;  specific  microbic  appendicitis,  &c. 
Such  a  classification,  however,  is  impossible  from  the  fact 
that  there  are  no  premonitory  signs,  or  symptoms  patho- 
gnomonic of  any  one  of  these  causes,  nor  are  there  patho- 
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logical  lesions  peculiar  to  them.  Whatever,  therefore,  be 
the  nature  of  the  cause,  the  basis  of  classification  must  be 
either  definite  clinical  symptoms  or  distinct  pathological 
lesions.  The  latter  may  answer  the  purpose  of  the  patho- 
logist, but  until  our  knowledge  has  considerably  increased 
in  the  power  of  differentiating  symptoms,  we  can  probably 
get  no  further  than  to  consider  the  cases  under  the  three 
heads  of  acute,  subacute,  and  chronic  or  relapsing.  Even 
such  a  classification  conveys  but  very  imperfect  information, 
for  at  the  outset  of  any  case  we  frequently  cannot  tell  under 
which  heading  it  should  be  classed,  and,  what  is  still  more 
important,  the  name  in  no  sense  indicates  the  real  gravity 
of  the  case.  These  facts  will  become  clear  as  the  disease  is 
discussed. 

Etiology. — The  various  causes  which  may  prove  the 
direct  incentive  to  an  attack  of  appendicitis  have  already 
been  indicated,  but  a  little  more  detailed  description  of  them 
is  necessary. 

Many  causes  give  rise  to  inflammation  in  the  appendix 
which  would  have  no  similar  effect  in  the  case  of  the  csecum. 
The  reason  of  this  is  probably  to  be  sought  in  the  natural 
predisposition  which  an  ill-developed  and  degenerative  organ 
possesses. 

BacUlcury  origin, — ^The  part  played  by  a  specific  micro- 
organism has  been  much  lauded  of  late,  and,  from  the 
frequency  with  which  the  hcbciUua  coli  communis  has  been 
found,  renders  it  extremely  probable  that  the  disease  in 
many  cases  owes  its  origin  to  this  microbe.  Whether  its 
simple  presence  can  actually  initiate  the  disease  without  the 
co-existence  of  some  primary  lesion  in  the  part  may  be  open 
to  question;  but  once  the  part  is  weakened  from  some 
cause,  it  is  more  than  probable  that  the  entrance  of  this 
bacillus  into  the  tissue  of  the  organ  lights  up  some  or  all  of 
those  conditions  which  are  included  under  the  general  term 
of  appendicitis.  The  bacillus,  it  must  be  remembered,  is  a 
constant  occupant  of  the  intestinal  canal,  and  as  such  has 
ready  access  to  the  appendicular  canal.  It  is  therefore 
practically  always  on  the  spot,  and  ready  to  attack,  and 
multiply  in,  any  tissue  that  has  from  any  cause  become  more 
or  less  devitalised. 

In  addition  to  this  particular  bacillus,  others  have  been 
discovered.     It  is  quite  possible,  therefore,  that  in  some  cases 
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inflammation  has  arisen  from  pathogenic  microbes  other 
than  that  referred  to.  But  in  favour  of  the  preponderating 
effect  of  the  bacilhu  colt  communis  is  the  fact  that  it  is 
almost  always  present,  and  in  some  cases  it  is  the  only  one 
found,  it  being  possible  to  obtain  a  pure  cultivation  of  it 
from  the  infected  part. 

Among  some  of  the  weakening  causes,  and  therefore  pre- 
paratory conditions  for  the  entrance  of  the  microbe,  are 
such  as  interfere  with  the  blood  or  nerve  supply  of  the  part. 
Thus  any  acute  kinking  or  bending  of  the  appendix,  or 
torsion  of  the  mesentery,  may  interfere  with  the  blood  supply. 
Similarly  embolism  or  thrombosis  of  the  vessels  would  effect 
a  like  result.  Should  any  of  these  strangulating  or  occlusion 
effects  take  place  at  the  base  of  the  appendix,  the  whole 
organ  would  become  gangrenous.  Short  of  this  any  degree 
of  necrosis  may  be  met  with.  It  is  hardly  possible  to 
suppose  that  the  mere  necrosis  &f  the  whole  or  part  of  an 
organ  so  functionally  inactive  and  useless  as  the  appendix 
should  give  rise  to  serious  symptoms;  rather  must  it  be 
that  the  devitalised  part  becomes  infected  and  so  the  inflam- 
matory process  is  started. 

Another  weakening  cause  is  probably  to  be  found  in  the 
irritative  effects  of  material  contained  within  the  appendi- 
cular canal.  Possibly  as  a  predisposing  or  actually  exciting 
cause  the  contents  of  the  canal  play  but  a  slender  part,  for 
it  has  already  been  shown  (see  page  356)  that  it  is  extremely 
common  for  feecal  material  to  be  found  in  appendices,  in 
cases  where  there  has  been  no  lesion  centring  in  that  organ. 
And  as  regards  foreign  bodies,  their  presence  in  the  canal 
must  be  considered  rather  in  the  light  of  curiosities  than  as 
playing  any  cogent  or  prominent  part  in  the  production  of 
disease.  Much  difference,  however,  exists  in  the  nature 
and  consistency  of  the  fsecal  accumulations  found.  In  most 
instances  they  are  more  like  small  lumps  of  putty,  but  not 
infrequently  some  are  met  with  hard  and  almost  brittle. 
It  is  not  diflicult  to  understand  how  these  latter  might  in 
some  cases  prove  the  cause  of  ulceration  and  so  create  a 
weakened  spot  for  the  incursion  of  microbes. 

The  retrogressive  tendency  which  the  canal  has  to  become 
obliterated,  either  p^'-rtially  or  completely,  results  sometimes 
in  the  inclusion  of  material  which  sooner  or  later  produces 
its  deleterious  influences  upon  the  involved  portion. 


APPENDICITIS.  361 

Extension  of  inflammation  from  the  mucous  membrane 
of  the  Cfecum  to  that  of  the  appendix  probably  takes  place 
in  some  cases,  and  it  is  likely  that  in  some  of  these  cases 
occlusions,  partial  or  complete,  of  some  part  of  the  canal 
results,  with  consequent  distension  and  increased  inflamma- 
tion of  the  distal  portion. 

Indiscretion  in  diet  and  over-exertion  are  ascribed  as 
causes  capable  of  evoking  a  fresh  attack  in  chronic  or 
relapsing  cases.  Such  a  cause  as  the  latter  probably  pro- 
duces its  efflBct  by  tearing  or  stretching  adhesions. 

Among  rare  cases  of  appendicitis  must  be  mentioned 
tubercular  and  typhoid  ulceration.  Cases  of  antinomycosis 
are  recorded. 

The  large  amount  of  Ijrmphoid  tissue  in  the  mucous  and 
submucous  coats  may  play  a  part  in  initiating  the  disease 
in  certain  cases.  The  similarity  existing  between  these 
lymphoid  follicles  and  the  tonsils  has  led  to  the  belief  that 
inflammatory  affections  may  similarly  attack  the  former. 
It  is  possible  that  the  supposed  rheumatic  origin  of  the 
disease  in  certain  cases  finds  its  explanation  in  the  presence 
of  this  tissue. 

A  factor  considered  of  some  importance  in  regard  to  the 
effect  it  has  upon  the  bacillus  ooli  commtmis  i&  the  con- 
dition of  the  contents  of  the  large  intestine.  In  any 
disease  of  the  bowel,  but  more  particularly  in  chronic 
constipation,  the  bacillus  has  been  found  to  assume  a  more 
virulent  character.  It  is  thus  liable,  under  any  weakened 
condition  of  the  appendix,  to  infect  it  more  readily. 


CHAPTER  XLVIII. 

APPENDICITIS  (continued),     symptoms  and  diagnosis. 

Symptoms. — In  the  larger  proportion  of  cases  the 
symptoms  are  both  characteristic  and  distinctive  of  the 
disease.  In  the  matters  of  sex  and  age  it  shows  features  of 
marked  proclivity. 
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Sex, — ^In  the  169  cases  recorded  hy  Fowler*  the  disease 
oocurred  142  times  in  males  and  85  in  females,  that  is  to 
saj,  in  the  proportion  of  four  of  the  former  to  one  of  the 
latter.  This  represents,  with  few  exceptions,  what  has 
been  found  to  be  the  ratio  in  other  series  of  published 
cases.  « 

Age. — The  disease  most  frequently  occurs  between  the 
years  of  10  and  30.  Roughly  it  may  be  estimated  that 
50  per  cent,  of  the  cases  occur  between  the  years  of  10 
and  25.  One  of  the  youngest  recorded  cases  is  that  of  a 
child  aged  2^  years,  while  one  of  the  oldest  was  aged 
68  yearn. 

Fain. — The  most  prominent  symptom  and  usually  the 
first  is  acute  pain,  felt,  in  the  majority  of  instances,  at  the 
time  of  seizure  and  for  half  an  hour  or  longer  after  in  the 
region  of  the  umbilicus  or  epigastrium.  It  is  likened  to 
cramp.  After  fixing  upon  the  upper  part  of  the  abdomen , 
it  giuduaUy  diffuses  itself  over  the  entire  region,  and 
finally  becomes  located  in  the  right  iliac  fossa.  Its  occur- 
rence  in  this  particular  region  renders  it  one  of  the  special 
features  of  the  disease. 

The  significance  of  the  pain  is  both  of  pathological  and 
physiological  interest.  It  doubtless  arises  in  the  first  place 
from  a  refiex  through  the  mesenteric  plexus,  the  solar 
plexus,  and  so  to  the  spinal  nerves  which  radiate  from  the 
lower  dorsal  and  upper  lumbar  regions ;  but  what  proves 
the  direct  exciting  cause  is  not  so  easy  to  determine.  It 
has  been  attributed  to  the  fact  that  the  inflammation  has 
reached  the  peritoneum. 

Inasmuch  as  the  pain  which  is  latterly  felt  id  seated  over 
the  appendix,  any  abnormal  position  of  the  caecum  will 
correspondingly  s^ect  the  locality  of  the  pain.  In  not  a 
few  cases  this  has  been  illustrated  by  pain  in  the  left  iliac 
fossa,  and  beneath  the  liver,  the  appendix  having  been  found 
in  these  situations. 

Nausea  and  vomiting, — Shortly  after  the  seizure  with 
pain  the  patient  frequently  vomits  or  complains  of  nausea. 
The  symptom  is  probably  more  connected  with  the  degree 
of  acuteness  of  the  pain  than  with  anything  else,  as  it 
usually    passes  off,   only  to  return   if  any  grave  lesion 

•  Annals  of  Surgery,  1894,  vol.  xix,  p.  4. 
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oociirs,    such    for  icstanoe  as   perforation    or    intestinal 
obstruction. 

Tem,peratuTe  and  pulse. —  The  temperature  is  no  fixed 
feature.  A  chill  or  rigor  is  but  rarely  present.  In  most 
instances  there  is  some  rise  at  the  onset,  which,  however, 
may  soon  pass  off,  and  usually  does  so  in  the  course  of  two 
or  three  days,  in  cases  that  are  likely  soon  to  recover.  A 
continuous  rise  will  indicate  increasing  extension  of  the 
inflammation  with  possibly  pus  formation,  or  approaching 
perforation. 

There  are,  however,  numerous  exceptions  to  such  a 
course.  Perforation  has  taken  place  when  the  temperature 
has  fallen  to  normal ;  and  a  fetid  abscess  has  been  opened 
after  the  temperature  has  become  reduced.  A  tempera- 
ture, however,  which  continues  to  rise  or  remain  elevated 
after  the  third  or  fourth  day,  should  be  watched  with  some 
anxiety. 

The  pulse  as  a  rule,  with,  however,  many  exceptions, 
follows  pretty  much  the  temperature  in  rising  at  the  onset, 
and  subsiding  in  mild  cases  in  the  course  of  three  or  four 
days.  In  cases,  however,  which  are  progressive,  the  pulse 
shows  a  greater  constancy  in  its  action  than  the  tempera- 
ture. Increase  of  rapidity  after  the  third  or  fourth  day 
must  be  counted  as  a  grave  indication,  notwithstanding  the 
fact  that  such  a  rise  is  co-existent  with  a  fall  in  the  tem- 
perature. In  cases  of  perforation  the  pulse  rate  is  usually 
high. 

TTie  bowels. — In  some  cases  the  attack  has  been  preceded 
by  a  period  of  constipation,  which  may  give  way  during^ 
the  first  hours  of  the  seizure  to  more  or  less  diarrhoea.  In 
other  instances  diarrhoea  precedes  the  attack;  while  in  a 
third  class  there  has  been  no  intestinal  trouble. 

During  the  attack  the  bowels  may  become  constipated, 
but  often  normal  motions  take  place.  Should  the  inflam- 
mation extend  to  the  caecum  or  ileum  so  as  to  completely 
paralyse  the  walls  of  that  portion  of  the  intestine,  obstruc- 
tion would  result  with  the  paFsage  of  neither  fseces  nor 
flatus. 

Tenderness, — A  somewhat  important  symptom  is  the 
tenderness  elicited  by  pressure  over  the  seat  of  the  disease. 
At  the  earliest  stage  this  symptom  is  frequently  located  at 
one  particular  point,  situated  at  the  junction  of  a  line 
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drawn  from  the  umbiiicuB  to  the  anterior  superior  iliac 
spine  with  the  outer  border  of  the  right  rectus  (McBumey's 
point).  Pressure  at  this  spot  causes  pain  of  variable 
degrees  of  acuteness.  As  the  disease  progresses  and  in  flam- 
mation  extends,  the  area  of  tenderness  also  enlarges,  and 
pain  may  be  elicited  by  pressure  anywhere  over  the  iliac 
fossa  and  sometimes  more  generally  over  the  abdomen. 
Any  variation  in  the  normal  position  of  the  esecum  and 
appendix  will  affect  this  region  of  tenderness,  since  palpa- 
tion of  the  abdominal  parietes  only  causes  pain  by  reason 
of  its  direct  effect  upon  the  inflamed  area. 

In  cases  of  a  long  appendix  hanging  into  the  pelvis, 
tenderness  may  be  found  on  rectal  or  vaginal  examination  ; 
but  under  ordinary  circumstances  this  method  of  investi- 
gation affords  little  or  no  assistance. 

It  occasionally  happens,  in  palpating  the  abdomen,  that 
the  right  rectus  muscle  is  felt  to  be  more  or  less  rigid. 
This  is  due  to  the  involvement  of  the  peritoneum  lining  it. 
Similarly,  should  the  appendix  rest  upon  the  psoas,  some 
inflammatory  irritation  of  the  muscle  would  lead  to  flexion 
and  fixation  of  the  thigh  upon  the  abdomen. 

Tumour, — Manipulation  of  the  parietes  may  reveal  the 
existence  of  a  swelling.  This  is  more  likely  to  be  detected 
if  the  abdominal  walls  are  relaxed  by  the  administration  of 
an  anaesthetic.  It  is  a  comparatively  common  symptom, 
although  in  many  cases  it  may  not  amount  to  more  than 
an  ill-defined  fulness  or  sense  of  resistance.  When  not 
prominent  it  is  most  probably  due  to  the  adhesion  and 
matting  of  the  parts,  with  possibly  some  thickening,  the 
result  of  cedema.  In  more  evident  indications  of  a  swelling, 
the  cause  is  probably  an  abscess.  Fluctuation  can  only  be 
obtained  when  the  pus  is  in  quantity  or  is  projecting 
sufficiently  prominently.  Where  there  is  prolonged  resist- 
ance and  tenderness  in  the  iliac  fossa  pus  may  safely  be 
assumed  to  exist ;  and  harm  is  only  too  likely  to  exist  if 
any  endeavour  is  made  to  elicit  fluctuation. 

In  addition  to  the  localised  swelling  in  the  iliac  fossa, 
the  abdomen  itself  is  sometimes  distended  and  tympanitic 
on  percussion.  This  is  probably  due  to  some  commencing 
peritonitis;  but  as  bhe  other  symptoms  subside,  it  too 
disappears. 

The  patient's  general  condition  soon  shows  considerable 
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changa  The  appetite  is  lost,  the  face  becomes  pale,  the 
ton^ae  coated,  and  the  patient  presents  the  aspect  of  being 
acutelj  ill. 

A  symptom  occasionally,  though  rarely,  present  is  some 
pain  connected  with  micturition.  Its  origin  is  usually  due 
to  the  irritative  effects  of  an  appendicitis  situated  in  the 
pelvis.  ^ 

Occasionally  the  patient  suffers  from  constantly  recur- 
ring chills  or  rigors;  such  symptoms  indicate  septic 
absorption^  and  may  result  in  abscess  formation  in  the 
liver. 

In  progressive  cases — those  in  which  the  inflammatory 

process  does  not  subside  after  the  first  three  or  four  days — 

other  symptoms  arise  in  connection,  in  most  instances,  with 

the  formation  of  an  abscess,  which  usually  tends  to  find  its 

ipvay  to  the   surface.     The  skin   in   the   loin   or   inguinal 

region  becomes   reddened  and   oedematous,  with  increased 

tenderness.     In  cases   where  the  abscess   bursts   without 

being    previously  opened,   it    may  burrow    between   the 

parietal  muscles  and  evacuate  itself  at  some  distance  from 

the  seat  of  the  disease.     In  one   such   case   I  found   the 

abscess  discharging  itself  through  an  opening  over  the  left 

iliac  fossa.     In  enlarging  the  orifice,  an  aperture  in   the 

muscles   was  detected  which  communicated  with  a  sinus 

leading  across  the  abdomen  to  the  usual  seat. 

Perforation  of  the  appendix  sometimes  takes  place  in 
cases  where  the  disease  is  supposed  to  be  subsiding  or 
quiescent.  There  is  then  a  sudden  outbreak  of  acute 
symptoms,  with  all  the  usual  accompaniments  of  com- 
mencing acute  peritonitis.  The  bursting  of  an  abscess  into 
the  general  peritoneal  cavity  will  also  be  associated  with  a 
similar  exacerbation  of  the  symptoms. 

Abscesses  which  burst  or  have  been  opened  sometimes 
leave  intractable  dixcharging  sinuses.  The  purulent 
matter  has  frequently  a  faecal  odour,  showing  that  in  all 
probability  there  has  been  or  still  is  a  fistulous  communica- 
tion with  the  bowel.  In  some  of  these  cases  a  faecal  con- 
cretion is  found  at  the  bottom  of  the  sinus. 

Where  after  the  lapse  of  three  or  four  days  all  symptoms 
subside,  it  may  be  hoped  that  the  patient  is  convalescent. 
However,  as  regards  the  seat  of  disease,  one  or  two  ref«ults 
may  be  happening :   either  there  is  a  complete  return  to 
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the  normal  healthy  oondition,  or  there  is  a  perpetuation  of 
some  chronic  inflammatory  process  which  will  lie  dormant 
until  excited  into  renewed  activity  by  some  fresh  agency. 
The  cases  included  under  this  latter  class  constitute  those 
known  as  chronic,  recurrent,  or  relapsing. 

In  instances  of  this  chronic  class  it  is  not  infrequent  to 
find  that,  while  all  prominent  symptoms  have  disappeared, 
there  lingers  a  variable  degree  of  tenderness  about  the  iliac 
fossa  when  deep  pressure  is  made  upon  it.  Or  it  may  be 
that  as  the  result  of  excessive  exercise,  or  indiscretion  in 
diet,  the  patient  is  himself  conscious  of  some  discomfort  in 
the  region.  From  either  of  these  latter  causes,  as  well  as 
from  others  unknown,  an  acute  attack  is  sometimes  set  up, 
when  all  the  symptoms  from  which  the  patient  sufiered  in 
the  initial  attack  are  repeated,  sometimes  to  a  less  degree  of 
:severity,  but  as  frequently  to  a  greater. 

These  recurrent  or  relapsing  attacks  take  place  at  vari- 
able intervals  of  time.  Sometimes  a  patient  may  suffer  from 
several  attacks  in  a  year ;  in  others,  again,  the  frequency 
with  which  they  recur  renders  the  patient  a  chronic 
invalid.  The  ultimate  result  in  these  cases  it  is  never 
possible  to  predict.  Sometimes  after  a  series  of  attacks 
the  patient  ceases  to  be  any  longer  troubled  with  a  repeti- 
tion ;  in  other  cases  an  attack  finally  comes  which  ends 
in  acute  peritonitis  or  acute  intestinal  obstruction. 

Diag^nosis. — Few  intra-abdominal  cases  present  leas 
difficulty  in  diagnosis  than  those  of  typical  acute  appen- 
dicitis. A  patient  seized  with  sudden  acute  pain  located  at 
first  in  the  neighbourhood  of  the  umbilicus,  and  subse- 
quently, or  sometimes  at  the  outset,  in  the  right  iliac  fofisa ; 
with  nausea  and  vomiting ;  with  tenderness  in  the  region 
of  the  appendix ;  and  with  some  rise  of  temperature  and 
acceleration  of  pulse,  will,  in  nineteen  cases  out  of  twenty, 
be  the  subject  of  an  acute  attack  of  appendicitis.  At  a 
later  stage  some  marked  resistance  or  fulness  may  be 
detected  in  the  right  iliac  fossa. 

It  is  right  to  indicate  here  that  in  examination  of  the 
abdomen  by  palpation  all  due  care  and  gentleness  should  be 
employed  in  making  pressure  upon  the  seat  of  disease. 
Where  the  adhesions  which  shut  off  a  localised  abscess  are 
recent,  they  are  likely  to  be  slender  and  readily  broken 
down.      Hence  it  may  easily  happen  that    an    abscess 
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ruptures  into  the  general  peritoneal  cavity.  Such  an 
accident  during  examination  would  be  marked  by  a  sudden 
<liininution  in  the  feeling  of  retristanoe,  and  in  the  partial 
disappearance  of  the  swelliug. 

The  association  of  sudden  acute  pain  with  vomiting  and 
nausea  in  cases  of  hepatic  or  nephritic  colic  may  some- 
times mislead.  There  is,  however,  in  appendicitis,  usually 
the  absence  of  any  marked  distant  reflex  pain  such  as  is 
peculiar  to  either  of  these  conditions,  and  the  tenderness  in 
the  seat  of  the  appendix  is  absent  in  the  passage  of  biliary 
or  renal  calculi. 

Mistakes  are  liable  to  be  made  when  the  csecum  and 
appendix  are  not  normally  situated  in  the  right  iliac  fossa. 
Other  symptoms  being  typical,  tenderness  and  pain  located 
in  the  left  iliac  fossa,  or  even  beneath  the  liver,  should  lead 
to  the  suspicion  of  an  abnormally  disposed  appendix. 

Otises  of  intestinal  obstruction  have  been  mistaken  for 
appendicitis,  and  in  some  of  these  the  great  similarity  of 
symptoms  renders  it  very  difficult,  if  not  impossible,  to 
•^Qfiferentiate. 

Oases  have  occasionally  been  mistaken  for  typhoid  fever, 
•and  as  such  admitted  into  hospital.  The  converse  also  has 
occurred.  A  careful  examination,  however,  usually  reveals 
the  true  nature  of  the  affection. 


CHAPTER  XLIX. 

APPENDICITIS  (continued),    pkognosis  and  treatment. 

PrognoslB. — The  many  possibilities  which  exist  at  the 
outset  of  any  appendicular  attack  render  it  impossible  at 
this  stage  to  predict  what  may  be  the  ultimate  issue. 
Excessive  acuteness  of  the  early  symptoms  does  not  neces- 
sarily imply  increased  gravity  of  the  case;  neither  does 
mildness  in  their  manifestation  preclude  the  possibility  of 
the  gravest  result.  As  regards  the  probabilities  of  perfora- 
tion, this  complication  is  far  more  frequent  in  the  first 
attack,  or  its  recrudescence,  than  in  recurrent  attacks. 
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The  most  favourable  results  may  be  expected,  in  cases  of 
early  subsidence  of  the  symptoms,  after  twenty-four  or 
forty-eight  hours.  If  on  the  other  hand  the  disease  pro- 
gresses, increase  of  tbe  symptoms  will  be  observed  after  the 
third  or  fourth  day.  The  importance  of  the  temperature 
and  pulse  on  and  after  these  days  has  already  been  referred 
to.  Should  both  pulse  and  temperature  fall,  accompanied 
with  a  subsidence  of  other  symptoms,  a  favourable  result 
may  be  looked  for.  A  falling  temperature,  however,  accom- 
panied by  a  rapid  or  rising  pulse  rate  and  little  or  no  remis- 
sion of  the  symptoms,  should  be  considered  as  indicative  of 
some  gravity. 

Increased  tenderness  or  swelling  in  the  iliac  region  indi- 
cates abscess  formation.  Evacuation  of  the  abscess  cavity 
may  be  followed  by  rapid  recovery ;  there  is,  however,  the 
possibility  of  a  fistula  remaining  for  some  time.  The  com- 
paratively sudden  improvement  which  sometimes  sets  in, 
where  symptoms  of  more  or  less  acuteness  have  lingered  for 
days,  is  usually  due  to  the  abscess  bursting  and  discharging 
its  contents  into  some  neighbouring  viscus,  as  the  ctecum, 
small  intestine,  rectum,  or  bladder.  Complete  and  perma- 
nent cure  may  result,  although  rupture  into  the  bladder 
may  require  subsequent  operation. 

When  the  patient  has  recovered  from  an  attack,  the 
question  arises  whether  there  is  a  complete  cure  or  whether 
gome  inflammatory  mischief  remains.  It  may  be  considered 
indicative  of  the  latter  result  when  some  undue  tenderness 
lingers  in  the  iliac  region.  In  such  cases  a  recurrent  attack 
is  only  too  probable  at  no  distant  date.  The  following 
remarks  by  Treves*  are  of  value  in  connection  with  the 
question  of  relapse :  ''If  a  large  series  of  cases  of  this 
affection  be  passed  in  review,  it  wOl  be  found  that  the 
number  of  instances  in  which  there  has  been  only  one 
attack  is  much  greater  than  that  in  which  there  have  been 
several  attacks.  In  a  certain  proportion  of  the  examples  of 
a  single  attack  there  has  been  an  abscess,  and  the  great 
majority  of  the  subjects  of  typhlitis  who  have  passed 
through  the  stage  of  suppuration  are  thereby  rendered 
free  from  any  further  attacks.  The  cause  of  the  trouble 
has  been  removed  by  the  suppurative  process.    The  abscess 

•  Brit,  Mid.  Joum,  1895,  vol.  i.  p.  317. 
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cavity  may  apparently  heal,  and  what  is  improperly  called 
a  second  abscess  may  foim ;  but  that  does  not  as  a  rule 
represent  any  fresh  mischief  at  the  original  seat  of 
disease." 

When  appendicitis  appears  during  the  period  of  preg- 
nancy there  is  some  possibility  of  abortion.  But  many  cases 
are  reported  where  the  disease  has  been  successfully  treated, 
in  some  instances  by  appendicectomy,  and  the  woman  gone 
on  till  full  time. 

Prognoiis  in  regard  to  operation. — From  certain 
aspects  it  is  possible  to  express  a  tolerably  definite  opinion 
regarding  the  advantage  or  otherwise  of  operations.  Most 
difficulty  arises,  if  not  positive  error,  when  an  attempt  is 
made  to  compare,  in  totOy  by  statistics  the  relative  advan- 
tages of  purely  medical  treatment,  and  operative.  The  most 
superficial  consideration  could  only  deduce  from  such  data 
the  supposed  advantage  of  medical  treatment  over  surgical. 
If  a  comparison  of  the  kind  were  to  have  any  practical 
value,  every  case  of  a  certain  series  should  be  dealt  with 
medically,  and  every  other  case  of  another  series  surgically. 
As  a  matter  of  fact,  however,  what  really  happens  is,  that 
the  simple  uncomplicated  cases  receive  mostly  purely  medical 
treatment,  while  the  severe  and  frequently  complicated  are 
relegated  to  the  surgeon.  If  therefore  any  just  apprecia- 
tion of  the  value  of  operation  is  to  be  obtained,  it  can  only 
be  on  the  surgical  treatment  of  cases  which  either  fail  to 
amend  under  medical  treatment,  or  present  features  which 
it  is  deemed  inexpedient  to  allow  to  run  an  uninterrupted 
course. 

First  as  regards  relapsing  cases,  it  can  be  confidently 
asserted  that  the  removal  of  the  appendix  will  permanently 
remove  the  disecise,  and  that  this  can  be  effected  with  a 
minimum  degree  of  risk  as  regards  the  operation  itself. 

Operations  performed  during  the  acute  st«ge  of  the 
disease  for  the  removal  of  the  appendix  do  not  hold  out 
quite  such  a  hopeful  prospect.  This,  however,  is  largely 
affected  by  the  conditions  that  are  found  at  the  operation  ; 
much  greater  success  attends  appendicectomy  performed 
when  there  are  no  adhesions  or  material  exudation,  than 
-  when  pus  is  present  and  the  parts  are  matted  together. 

Operation  is  least  hopeful  when  peritonitis  has  already 
set  in. 

2a 
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In  cases  of  abscesses  which  are  opened  externally,  the 
result  of  the  operation  is  almost  alwa}^  favourable. 

So  far,  therefore,  as  prognosis  is  affected  by  removal  of 
the  appendix,  it  may  be  briefly  summed  up  by  saying  that 
appendioectomy  is  safest  during  the  quiescent  periods  of 
relapsing  cases ;  and  at  an  early  date  in  acute  cases,  that  is 
to  say,  before  the  appendix  has  contracted  adhesions,  and 
before  there  is  much  exudation.  It  is  doubtful  in  acute 
cases  with  suppuration  more  or  less  advanced,  while  it  is 
least  hopeful  in  general  peritonitis.      « 

Treatment. — Probably  in  no  disease  does  greater  diver- 
gence of  opinion  exist  as  to  treatment  than  obtains  in  con- 
nection with  appendicitis.  Between  the  two  extreme  views 
of  never  to  operate  and  always  to  operate  there  exists  a 
mass  of  equally  conflicting  opinions,  which  renders  it  all  but 
impossible  to  formulate  any  but  the  most  general  lines  for 
guidance. 

It  must  be  remembered  that  the  majority  of  cases  re- 
cover. The  difficulty  of  course  is  to  know  whether  pallia- 
tive efforts  will  prove  ineffectual  and  when ;  it  is  the 
introduction  of  this  element  of  doubt,  together  with  the 
many  grave  complications  that  are  known  to  arise  occa- 
sionally, that  has  led  a  certain  section  of  the  profession  to 
advocate  removal  of  the  appendix  at  the  earliest  stage  of 
the  disease. 

I  must  own  to  not  being  one  of  those  who  advocate 
unreservedly  and  without  exception  the  removal  of  the 
appendix  within  the  first  twenty-four  or  forty-eight  hours. 
I  do  not  deny  the  comparative  easiness  and  safety  of  the 
operation  when  properly  executed  by  a  competent  \nd 
experienced  surgeon,  and  the  inevitable  security  which  the 
removal  affords  against  any  possible  subsequent  complica- 
tion, but  what  I  do  question  is  the  necessity  of  it,  when 
considered  in  relation  to  the  relief  which  I  believe  it 
possible  to  obtain  in  by  far  the  larger  proportion  of  cases 
by  much  simpler  measures  —by  such  measures,  indeed,  that 
could  be  carried  out  by  any  medical  man.  I  suppose  that 
two-thirds  at  least  of  the  cases  of  appendicitis  which  are 
met  with  in  practice  are  amongst  patients  in  such  circum- 
stances of  life  that  removal  of  the  appendix  straight  off 
could  not  be  safely  executed.  What  assistance  in  the  treat- 
ment of  such  cases  are  those  prepared  to  give  who  believe 
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in  no  measures  short  of  exoision  within  the  first  forty-eight 
hoars? 

Let  me  indicate  a  simple  line  of  treatment  to  be  carried 
oat  daring  the  MHy  acute  stage  of  the  disease,  that  is  to 
say,  within  the  first  day  or  two  of  the  attack^  which  in  my 
experience  has,  almost  without  exception,  been  fraught  with 
the  best  results. 

A  copious  warm  water  enema  is  given  to  empty  the 
lower  bowel,  and  if  possible  excite  a  natural  movement: 
teaspoonful  doses  of  sulphate  of  magnesia  dissolved  in  a 
wineglass  of  warm  water  are  given  hourly  until  the  bowels 
move.  From  six  to  eight  doses  are  usually  sufiicient.  If 
the  stomach  rejects  the  magnesia  it  should  not  be  pressed, 
and  five  to  ten  grains  of  grey  powder  tried  instead.  A 
hot  fomentation,  or  better  a  hot  linseed  meal  poultice,  is 
applied  to  the  abdomen.  The  diet  is  restricted  to  small 
quantities  of  fluid  and  easily  digested  nourishment.  No 
opium  should  be  given  by  the  mouth,  but  if  the  practitioner 
feels  forced  to  relieve  pain  a  hypodermic  of  morphia  must 
be  administered. 

The  sole  point  about  this  line  of  treatment  is  the  attain- 
ment of  a  free  watery  evacuation  of  the  bowels,  which  will 
tend  to  deplete  the  infiamed  region,  and  so  check  the  pro- 
gress of  that  congestion  which  might  sooner  or  later  lead 
to  graver  inflammatory  complications. 

If  the  onset  and  immediate  progress  of  the  attack  be 
sach  as  to  suggest  acute  intestinal  obstruction  or  perforative 
peritonitis,  then  there  is  no  question  as  to  the  right  pro- 
cedure. Operation  will  alone  save  life,  and  there  should  be 
no  delay  in  its  performance. 

Although  I  cannot  speak  from  experience,  there  are 
many  who  highly  recommend  the  use  of  ice  applied  to  the 
iliac  region.  It  possibly  has  some  checking  influence  upon 
the  inflammation. 

If,  then,  only  exceptional  complications  demand  opera- 
tion during  the  acute  stage  of  the  disease,  what  is  to  be 
said  of  those  cases  which  become  chronic  or  relapse  ?  Should 
they  be  operated  upon  ? 

In  the  first  place  the  operation  of  appendicectomy,  when 
conducted  in  the  quiescent  stage  of  the  disease  and  by 
competent  operators,  has  been  shown  to  be  exceptionally 
safe.     The  question  of  weakening  the  abdominal  parietes 
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is  but  slight  when  proper  attention  is  devoted  to  the  primaxy 
incision. 

Should  appendicectomy  be  performed  in  a  case  which  has 
recurred  once,  or  should  it  be  delayed  till  after  a  second  or 
third  recurrence,  and  so  on  ?  Possibly  the  proper  way  to 
answer  the  question  is  to  consider  the  condition  of  the  patient 
after  the  attack :  whether  there  is  a  return  to  complete 
health,  or  whether  there  is  some  lingering  pain,  tenderness, 
or  sense  of  discomfort  in  the  region  of  the  appendix.  In 
the  former  case  it  is  possible  that  another  attack  will  not 
be  forthcoming ;  in  the  latter  it  is  probable  it  will.  Hence 
it  would  appear  a  reasonable  indication  for  the  operation 
when  the  patient  Beems  to  suffer  from  persistent  mischief 
which,  if  it  does  not  keep  him  continually  more  or  less  an 
invalid,  at  least  subjects  him  to  attacks  which  will  be 
troublesome  and  may  at  any  time  prove  dangerous. 

A  somewhat  more  difficult  question  to  answer  is  the 
advisability  or  not  of  cutting  down  upon  a  fulness  or 
tumour  felt  to  exist  in  the  iliac  fossa.  Should  it  be  allowed 
to  progress  until  an  abscess  definitely  forms  and  either 
bursts  somewhere  internally  or  there  is  unmistakable  evi- 
dence of  its  proximity  to  the  parietes,  or  should  an  en- 
deavour be  made  to  reach  and  empty  it  before  any  such 
evidence  exists  ?  The  skill  of  the  operator  is  a  not  un- 
important fflctor  in  forming  a  decision,  for  there  is  much  to 
show  that  a  careful  deep  dissection  may  be  carried  out  with 
almost  as  much  safety  as  if  no  dissection  were  required. 
Unless  the  surgeon  is  fully  prepared  to  meet  and  treat 
effectually  such  a  possible  and  not  improbable  accident  as 
the  creation  of  a  communication  between  the  abscess  cavity 
and  the  general  peritoneal  cavity  by  breaking  down  some 
soft  boundaiy  adhesions,  he  had  better  not  attempt  any 
deep  dissection  for  a  purulent  collection.  The  risk  to  the 
patient  is  probably  less  by  letting  the  abscess  take  its  own 
course,  than  by  his  attempt  to  deal  with  it.  If  the  abscess 
present  marked  evidence  of  pointing  in  the  groin  or  iliac 
region,  adhesions  will  probably  have  securely  shut  off  the 
peritoneal  cavity,  and  a  sufficiently  free  incision  may  with- 
out hesitation  be  made  into  it. 

As  a  matter  of  prognosis  it  may  be  said,  that,  not- 
withstanding many  exceptions,  inflammatory  exudation, 
purulent   or   otherwise,    is   much  more   likely   to   subside 
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^without  causing  further  trouble  in  children  than  in 
adults. 

Operation. — ^The  excision  of  the  appendix  will  be  found 
described  under  "  Appendicectomy "  in  chap.  1. ;  but  it 
is  necessary  to  indicate  here  in  detail  some  of  the  numerous 
difficulties  and  complications  which  the  surgeon  may  have  to 
encounter  in  operation  upon  the  part,  whether  or  not  the 
appendix  is  removed. 

These  considerations  may  be  discussed  under  five  heads : 
1.  Abscesses  ;  2.  Fistulas  ;  3.  Adhesions  without  an  exuda- 
tion ;  4.  Adhesions  with  an  exudation  ;  5.  Perfoi'ation  and 
peritonitis. 

1.  Abscess, — In  cases  where  redness  and  oedema  of  the 
skin  over  the  iliac  region  indicates  the  approach  of  pus  to  the 
surface,  but  little  difficulty  is  encountered  in  reaching  it. 
The  skin  incision,  however,  should  not  be  larger  than  is  re- 
quisite for  the  free  evacuation  of  the  abscess.  A  too  free 
incision  might  carry  the  opening  beyond  the  limits  of  the 
adherent  peritoneum,  and  so  endanger  the  general  peritoneal 
cavity.  Any  digital  examination  of  the  abscess  cavity  must 
be  most  cautiously  carried  out,  otherwise  limiting  adhesions 
may  be  inadvertently  broken  down  and  the  general  abdo- 
minal cavity  opened  into.  Nor  for  the  same  reason  should 
any  forcible  irrigation  of  the  cavity  be  exercised.  In  most 
instances  it  will  be  quite  sufficient  simply  to  open  the 
abscess  at  its  most  prominent  point,  put  in  a  large-sized 
drainage  tube,  and  so  disturb  the  part  as  little  as  possible. 
When  the  abscess  presents  most  prominently  in  the  pelvis 
towards  the  rectum  it  may  be  opened  there.  Any  attempt 
to  remove  the  appendix  is  sometimes  difficult,  and  there 
is  this  to  be  said  in  favour  of  no  prolonged  endeavour  to 
do  so,  that,  this  particular  class  of  cases  more  frequently 
than  not  recover  permanently,  the  appendix  being  destroyed 
in  the  suppurative  process. 

2.  Fistula. — FsBcal  fistulse  sometimes  remain  after  the 
opening  or  bursting  of  an  abscess  either  through  the  ab- 
dominal parietes  or  into  the  rectum  or  bladder.  In  the 
former  case  the  fistula  may  be  due  to  a  ftecal  concretion,  the 
removal  of  which  by  forceps  leads  to  rapid  healing  of  the 
wound.  Where  no  such  source  of  irritation  exists,  the  fistula 
in  the  majority  of  cases  sooner  or  later  closes.  Its  undue 
persistence  may  depend  upon  a  perforated  appendix  freely 
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oommunicating  with  the  c»oum  and  in  such  caMS  nothing 
but  careful  dissection  of  the  region,  with  removal  of  the 
organ,  will  affect  a  closure  of  the  fistula. 

Where  a  communication  exists  either  with  the  rectum  or 
the  bladder,  an  operartion  to  reach  these  parts  may  become 
necessary.  It  will  probably  be  found  to  be  due  to  a  per- 
forated appendix.  Removal  of  this,  with  closure  of  the 
vesical  or  rectal  aperture,  will  effect  a  cure. 

8.  Adhesions  without  exudation. — Every  degree  of  firm- 
ness may  be  found  in  the  adhesions  which  bind  the  appendix 
to  the  surrounding  parts.  In  the  worst  cases  the  intestines 
about  the  region  of  the  appendix  are  so  matted  together 
that  the  bowel  is  more  readily  torn  than  the  adhesions 
separated.  In  one  of  my  own  cases  I  was  forced  to  excise 
two  or  three  inches  of  the  ileum.  The  patient,  however, 
made  a  perfect  and  uninterrupted  recovery. 

4.  Adhesions  with  exudation, — The  presence  of  an  exuda- 
lion,  purulent  or  otherwise,  adds  an  additional  complication 
to  the  existing  adhesions.  The  danger  in  these  oases  is 
that  infection  of  the  peritoneum  may  be  caused  by  breaking 
down  adhesions  which  had  served  to  limit  and  cut  off  the 
septic  material  from  the  general  peritoneal  cavity.  If  the 
cavity  be  comparatively  small  it  may  be  thoroughly  wiped 
dry  after  the  removal  of  the  appendix,  and  tben  freely 
dusted  with  iodoform.  If,  however,  the  cavity  be  larger 
and  less  limited,  and  a  doubt  remains  in  the  surgeon's 
mind  as  to  his  having  perfectly  removed  all  septic  matter, 
the  cavity  should  be  carefully  stuffed  with  strips  of  iodoform 
gauze,  so  inserted  as  to  be  easily  withdrawn  in  the  course  of 
forty-eight  hours  or  so. 

5.  Perforation  and  peritonitis, — Treatment  in  these  cases 
demands  consideration  not  only  of  the  seat  of  the  disease,  but 
also  of  the  whole  peritoneal  cavity.  While  the  former  must 
be  dealt  with  according  to  the  conditions  found,  a  free  irri- 
gation of  the  latter,  or  removal  of  the  septic  material  or 
exudate  by  sponge  cloths,  is  necessary.  If  it  is  found  im- 
possible, as  it  most  likely  will  be,  to  deal  effectually* with  the 
peritoneal  cavity  through  the  lateral  incision,  a  median  one 
must  be  made.  For  further  remarks  regarding  the  best 
method  to  adopt  in  cleansing  the  peritoneal  cavity  see  the 
^'  Treatment  of  PeritonitlB,''  page  302. 

After   treatment  of  operation,* — This   follows  upon  the 
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general  lines  laid  down  for  all  operations  upon  the  intestinal 
canal,  with  the  only  possible  exception,  however,  of  an  early 
endeavour  to  get  some  action  of  the  bowels.  No  sequel  to 
the  operation  is  more  favourable  than  a  fsecal  evacuation ; 
while  obstiqate  constipation  may  prove  the  forerunner  of 
general  peritonitis.  Should  the  latter  symptom  be  accom- 
panied with  gradual  rise  both  of  pulse  and  temperature 
coupled  with  vomiting,  the  surgeon  may  have  the  gravest 
fears  regarding  the  hopeful  prospect  of  the  case. 

The  best  aperients  are  the  saline  ones  administered  in  the 
same  quantity  and  with  the  same  frequency  as  above  indi- 
cated. Either  castor  oil  or  calomel  may  be  given.  The 
surgeon,  however,  will  often  be  guided  best  by  what  the 
patient's  stomach  seems  most  readily  to  tolerate.  It  is 
wise  to  avoid  violent  purgation. 

As  regards  diet,  only  small  quantities  of  warm  water 
should  be  given  during  the  first  twenty-four  hours.  After 
this  a  little  peptonised  milk  can  be  administered,  and  a 
gradual  increase  in  the  quantity  and  strength  of  the  food 
henceforth  proceeded  with. 

Should  symptoms  of  peritonitis  become  manifest,  the  abdo- 
men must  be  reopened  and  the  peritoneal  cavity  a^in 
cleansed.  There  is  no  doubt  that  post- operative  peritonitis 
is  one  of  the  most  intractable  we  have  to  deal  with  and  one 
of  the  most  fatal  whatever  the  course  puraued. 

Other  diseases  of  the  appendix. — With  the  excep- 
tion of  inflammation  there  are  but  few  other  diseases  which 
affect  primarily  and  exclusively  the  appendix.  Tumours  of 
both  a  malignant  and  innocent  character  are  occasionally, 
though  very  rarely,  met  with.  Kelynack,  as  the  result 
of  a  very  searching  inquiry,  found  only  two  references  to 
primary  disease  of  the  part.  The  appendix  may  of  course 
become  involved  secondarily  by  extension  from  neighbouring 
parts,  but  in  this  the  organ  presents  features  in  common 
with  other  regions  of  the  intestinal  canal. 
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OPERATIONS    UPON    THE    SMALL   AND    LARGE 

INTESTINE. 


1.  ENTEROTOMY. 

2.  ENTEROSTOMY. 

3.  ENTERECTOMY. 

4.  ENTERO-ENTEROS- 

TOMY. 

5.  ENTEROPLASTY. 

6.  COLOTOMY. 


7.  COLOSTOMY. 

8.  COLECTOMY. 

9.  COLOPEXY. 

10.  COLOPLASTY. 

11.  ARTIFICIAL  ANUS. 

12.  APPENDICECTOMY. 

13.  OTHER  OPERATIONS. 


Operations  upon  the  bowel  are  numerous,  but  still  more 
numerous  are  the  methods  employed  in  performing  them. 
It  is  impossible  within  a  comparatively  limited  space  to  do 
more  than  describe  those  operations,  and  the  methods  of 
executing  them,  which  may  be  said  to  have  attained  to  some 
degree  of  general  recognition.  Of  many  methods  it  may  be 
truly  said  that  they  receive  little  more  application  than  that 
exercised  by  the  originator.  An  operation  and  its  mode  of 
execution  in  order  to  pass  beyond  the  exclusive  practice  of 
its  author,  must  in  the  first  place  possess  all  the  elements 
of  simplicity  in  its  application,  and  in  the  second  be  certain 
in  effecting  the  end  required.  Many  an  operation  upon  the 
bowel  has  to  be  performed  at  short  notice,  under  unfavour- 
able surroundings,  with  limited  assistance,  and  often  by 
not  very  experienced  operators.  Any  method  therefore 
which  fails  to  give  the  surgeon  the  necessary  requirements 
under  all  circumstances  must  be  considered  unsatisfactory, 
and  cannot  be  expected  to  commend  itself  to  more  than  a 
very  limited  circle. 

Where  various  methods  exist  for  performing  one  particular 
operation,  and  where  the  merits  of  one  offer  no  very  striking 
advantage  over  the  merits  of  another,  the  surgeon  would  do 
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well  to  select  one,  and  be  prepared  to  practise  that  efficiently 
when  occasion  requires.  Unless  the  operator  be  one  whose 
practice  is  large  in  the  department  of  gastro>intestinal 
surgery,  to  try  one  method  after  another  is  only  too  likely  to 
end  in  never  succeeding  with  any. 

In  the  list  of  operations  which  follow,  I  have  endeavoured 
to  simplify  their  description  by  adopting  some  sort  of  a 
classification.  It  is  not-  easy,  however,  to  prevent  over- 
lapping ;  nor  is  it  easy  to  assign  a  definition  in  certain  casea 
where  contemporary  literature  applies  to  a  word  more  than 
one  meaning.  Thus  the  word  ''colotomy"  ought  to  be 
limited  to  merely  incising  the  colon  for  the  extraction  of  a 
foreign  body,  ^.,  just  in  the  same  sense  as  the  word  *'  gastro- 
tomy  "  is  used  in  regard  to  the  stomach.  It  is,  however,, 
often  applied  to  what  should  be  more  strictly  termed  ^'  colos- 
tomy." It  is  frequently,  too,  used  to  express  the  formation 
of  an  artificial  anus.  Similarly  "  enterotomy ''  is  used  for 
'*  enterostomy,"  the  term  signifying  the  establishment  of  a 
faical  fistula  in  cases  of  acute  obstruction.  As,  however,  we 
now  have  the  term  "  enterostomy  "  for  this  operation,  *^  en- 
terotomy "  should  be  limitetl  to  a  similar  usage  as  that  of 
'*  gastrotomy,"  that  is  to  say,  the  simple  incision  of  the  bowel, 
with  its  immediate  suture.  The  word  *'  enterorrhaphy  " 
lacks  also  in  aptness  and  correctness  of  application.  If  it  is 
to  signify  in  the  case  of  the  bowel  what  it  implies  in  the 
ease  of  the  stomach,  it  should  mean  the.  suturing  together  of 
a  fold  in  the  wall  of  a  dilated  intestine.  It  is,  however, 
used  to  indicate  suturing  together  the  cut  walls  of  the 
bowel.  As  nearly  all  operations  involve  more  or  less  sutur- 
ing of  the  edges  of  a  bowel  wound,  the  term  becomes 
practically  synonymous  with  the  word  ^*  suture,"  and  for 
simplicity  of  nomenclature  it  would  be  better  to  abandon  it. 
Its  ambiguity  is  further  increased  by  the  fact  that  it  ia 
sometimes  used  for  methods  of  uniting  the  bowel  other  than 
those  by  suture.  Another  somewhat  ambiguous  word  is 
''  colostomy."  Here,  again,  if  it  is  to  rank  in  similarity  of 
explanation  with  **  gastrostomy  "  and  *'  oesopbagostomy,"  the 
term  should  signify  strictly  the  stitching  of  the  colon  to  the 
parietal  wound,  and  the  formation  of  an  opening  in  the 
bowel ;  in  other  words,  the  production  of  a  faecal  fistula. 
It  is,  however,  frequently  used  for  the  operation  of  produ- 
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cmg  an  artificial  anu8,  where  the  ei^tire,  and  not  the  partial,, 
contents  of  the  bowel  are  allowed  to  escape  externally. 

The  terms  '' ileostomy/'  "colostomy/'  and  "sigmoidos- 
tomy  "  are, considered  from  an  etymological  aspect,  misnomers- 
Their  extensicm  in  usage  to  the  formation  of  faecal  fistulse 
is  strangely  out  of  keeping  with  the  true  meanings  of  the 
words.  In  the  cases  of  the  oesophagus,  stomach,  duodenum, 
and  jejunum,  the  affix  *'  stomy  "  (stoma,  a  mouth)  has  a  cor- 
rect application ;  but  considered  from  the  same  point  of  view,, 
it  becomes  peculiarly  inappropiate  to  operations  which  have 
in  their  object,  not  the  production  of  an  orifice  (mouth)  of 
entrance,  but  one  of  exit  (anus).  The  terms,  however,  have 
this  advantage,  that  they  signify  operations  which  in  all 
points  of  their  performance  are  similar  to  those  in  which  the 
affix  has  its  strictly  correct  meaning  from  the  functional 
aspect  of  the  question. 

Again,  there  is  much  confusion  in  the  use  of  the  terms 
intended  to  imply  the  junction  or  union  of  one  part  of  the 
bowel  to  another.  If  the  union  of  the  stomach  to  the  jeju- 
num be  termed  **  gastro-jejunostomy,"  then  the  union  of  the 
jejunum  to  the  ileum  should  be  *'  jejuno-ileostomy ;  "  of  the 
ileum  to  the  colon,  "  ileo-colostomy."  It  is  not,  however,  in- 
frequent to  find  the  operation  spoken  of  in  the  inverse 
way — thus,  **  ileo-jejunostomj."  Further  confusion  exists  in 
the  fact  that  these  terms  are  sometimes  used  for  two  totally 
distinct  operations,  as  for  instance  the  lateral  approxima- 
tions and  fistulous  connection  between  two  coils  of  intestine  ;. 
and  the  entire  implantation  of  the  transverse  section  of  one 
portion  of  bowel  into  an  orifice  in  the  lateral  wall  of 
another. 

If  authors  would  use  terms  which  have  the  same  relative 
significance  in  the  oesophagus,  stomach,  and  intestines,  where 
comparisons  can  be  drawn,  the  whole  nomenclature  of  the 
subject  would  be  greatly  simplified,  and  some  degree  of  per- 
spicuity would  exist  where  at  present  there  is  often  much 
confusion. 

The  following  list  may  be  taken  as  fairly  representing  the 
more  or  less  recognised  operations  upon  the  small  and  large 
intestine-*— excluding  those  of  the  duodenum,  which  have 
already  been  given,  and  those  of  the  rectum,  which  will  be 
described  later. 


880 


THE  INTESTINES. 


1.  Enterotomy   [\l^  \t^tom^^ 

2.  Enterostomy  m  Ifi^tomy""^' 

i{a)  Entero-anasto- 

^*  ^1  (6)  Artificial  anus 

(        (enteric) 


(i)  End-to-end  anasto- 
mosis. 

(2)  Lateral  anastomosis 

or  approximation. 

(3)  Lateral  implantion. 


Methods  of  uniting  botoel, 

A.  By  suture. 

(1)  Circular.     Czemy-Lembert  (Wolfler's  modification  of). 

(2)  Abbe's  method. 

(3)  Maunsell's  method. 

(4)  Halsted's  method. 

B.  By   ••  plates,"   "  tubes,"  or  "  bobbins,"  made  of  decalcified 
bones,  etc.  and  by  metal  buttons. 

{a)  Jejuno-jejunostomy. 


4.  Entero-enterostomy 

(short-circuiting) 

5.  Enteroplasty. 

6.  Colotomy. 

7.  Colostomy 

8.  Colectomy,  caecectomy, 

sigmoidectomy 

9.  Colopexy. 

10.  Coloplasty 

11.  Artificial  anus 


12.  Appendicectomy. 

13.  Other  operations — 

Gastro-enterostomy 
Cholecystenterostomy 
Uretero-enterostomy 
Cystenterostomy 


!b)  Jejuno-ileostomy. 

(c)  Jejuno-colostomy. 

(d)  Ileo-ileostomy. 
{e)  Ileo-colostomy. 


f  (fl)  Lumbar,  right  and  left. 
\{b)  Inguinal  (sigmoidostomy). 


j(a)  Entero-anastomosis. 

r 


{b)  Artificial  anus. 


(a)  Caecal. 
(6)  Right  colonic, 
(f)  Left  colonic. 
(d)  Sigmoid. 
,(e)  Enteric. 

(a)  Gastro-jejunostomy. 
{c)  Gastro-ileostomy. 
{d)  Gastro-colostomy. 


In  describing  the  various  operations  upon  the  bowel  it  is 
not  intended  to  preface  each  operation  with  the  steps  re- 
quired to  open  the  abdomen  except  in  so  far  as  they  may  be 
of  a  special  nature  in  certain  cases.  The  line  of  incision 
will  be  given,  and  anything  particular  regarding  the  division 
or  separation  of  the  deeper  structures ;  but  such  points  as 
the  preliminary  cleansing  of  the  skin,  the  arrangement  of 
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aseptic  cloths  or  towels,  the  proper  securing  of  all  hleeding 
points,  and  other  such  general  considerations  as  concern  the 
proper  preparation  of  the  patient,  and  the  place  of  opera- 
tion, all  of  which  have  been  frequently  dealt  with  before, 
wiU  not  be  repeated.     (For  illustration  see  page  157.) 

1.  ZSnterotomy. — The  operation  is  performed  for  the  re- 
moval of  obstructive  agents,  such  as  gall  stones,  (!bc.,  from 
the  interior  of  the  small  intestine.  The  terms  jejunotomy 
and  Ueotomy  imply  that  the  operation  is  performed  either 
upon  the  jejunum  or  the  ileum. 

OpercUion. — The  abdomen  is  opened  in  the  median  line, 
usually  below  the  umbilicus. 

The  loop  of  intestine  containing  the  body  to  be  removed 
is  withdrawn  from  the  abdomen,  and  carefully  protected 
there  with  suitably  disposed  cloths  to  prevent  any  contami- 
nation of  the  abdominal  cavity  when  the  bowel  is  opened. 

An  assistant  squeezes  out  of  the  intestinal  loop  with  his 
thumb  and  forefinger  such  contents  as  can  be  so  removed, 
and  then  clamps  each  portion  of  the  bowel  on  the  proximal 
and  dLstal  sides  of  the  part  to  be  opened,  by  constricting 
with  the  thumb  and  forefinger  of  each  hand. 

By  an  incision  of  requisite  length  the  surgeon  opens  the 
intestinal  canal  in  the  long  axis  of  the  bowel,  at  the  part  of 
the  wall  most  distant  from  the  mesenteric  attachment.  The 
obstructing  agent  is  extracted,  any  bleeding  points  secured, 
and  the  edges  of  the  wound  tucked  in  and  united  by  a  con- 
tinuous Lembert  suture.  Care  must  be  taken  to  see  that 
the  mucous  membrane  is  well  involuted.  After  cleansing 
the  part,  the  loop  is  returned  to  the  abdomen  and  the 
parietal  wound  closed. 

The  term  "  enterotomy  "  has  been  applied  to  Nelaton'i 
operation,  see  below — enterostomy. 

2.  ZSnteroitomy. — This  operation  is  performed  in  the 
upper  part  of  the  small  intestine — jejunostomy — for  ob- 
struction above,  while  it  is  performed  in  the  lower  part — 
ileostomy — for  obstruction  below.  In  the  former  case  it  is 
for  the  object  of  supplying  nourishment  to  the  patient,  while 
in  the  latter  it  is  to  relieve  the  bowel  of  its  obstructed  focal 
contents. 

The  general  term  "  enterostomy  "  may  be  suitably  applied 
to  N^laton's  operation,  which  is  thus  performed. 

'^  The  seat  of  the  operation  is  the  iliac  or  inguinal  region. 
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preference  being  given  to  the  right  dde.     Ad  inciaion  is 
made  through  the  abdomlti&l  parjet«e  parallel  to  find  a  little 
above  Poupart's  ligament  and  to  the  outer  side  of  the  epi- 
gastric  art«ry.     The  skin   incision   is  recommended  to  be 
aboat  7  ctm.  in  length.     The  deep   iacision   whereby  the 
peritoneum  is  opened  being  about  4  ctm.  in  length.     The 
first  duUmUd  coil  of  bowel  that  presents  itself  is  geDtl7 
seized    and    drawn    into    the 
wound,     if   the  operation    be 
performed  upon  the  right  aide 
it  is  found  that  the  segment 
of  intestine  opened   is    nearly 
always  the   t«miinal    part    of 
the  ileum.     The  gut   is  then 
fixed  to  the  wound  by  a  double 
line  of  sutures  which  transfix 
the  intestinal  walls.    An  open- 
ing is   finally  made  into  the 
bowel  between    the  two   lines 
of  suture,  and  the  operation  is 
completed  "  (Treves), 
"  (a)    J(;JQnostOiBr.  —  The 

operation  isper  formed  for  ex- 
tensice  disease  of  the  stomach, 
■,  oriRct  of  jejunum  siitched  lo     when  gastro-euterostomy  is  not 
£!!!'"' upJI^"'UgmJni*inu.'^''8W^     possible. 

aftbeiower.  Operolum. — An    incision    is 

made  in  the  middle  line,  be- 
tween the  ensiform  cartilage  and  the  umbilicus.  The  index 
finger  ia  inserted  and  a  loop  of  the  jejunum  hooked  up.  To  en- 
sure that  the  portion  of  the  bowel  secured  ia  the  highest  part 
that  can  easily  be  withdrawn,  it  should  be  traced  upwards 
tUI  the  commencement  from  the  duodenum  is  recognised. 

The  bowel  can  then  be  stitched  to  the  margin  of  the 
parietal  wound,  and  left  for  four  or  five  days  to  contract 
adhesions  before  being  opened. 

MaydTs  modification.*  — An  incision  is  made  about  10  ctm. 
long  in  the  middle  line,  between  the  umbilicus  and  the  ensi- 
form cartillage. 

The  jejunum  ia  sought  for  about  1  ctm.  from  the  plica- 

Witiur  mid.  Wochnuhrifl,  iSgz,  No,  ao,  p.  785. 
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daodeno-jejaaalis,  emptied  at  this  spot  of  its  coateats,  and 
sarrounded   by   two  strips  of   iodoform    i^uze  wLich   are 
pressed  through  the  meeeotry  aod  tied.     The  boi^e!  is  then 
cut  tranavenelj  across  between  the  two  strips.     An  incision 
about  3  ctm.  long  is  made  in  the  convex  side  of  the  distal 
segment,  and  into  this  the  orifice  of  the  proximal  segment  is 
stitched  (see  Kg.  56) .     The  orifice  of  the  distal  s^mettt  ]a 
brought  out  at  the  abdominal 
wound,  and  secured  there.  This 
latter  opening  is  reduced  so  as 
to  fmm  an  orifice  of  only  2  ctm. 
io  breadth. 

The  object  of  this  operation, 
like  that  of  Albert's  which 
follows,  is  to  procure  a  means 
of  preventing  the  escape  of  the 
bQe,  pancreatic  and  gastric  se- 
cretioiis  through  the  intestinal 
orifice. 

Albert^ B  modijicatum.* — The 
incision  tbrou^^h  the  parietes 
is  the  same  as  that  of  Maydl. 

A  loop  of  jejunum  is  brought 
oat  through  the  parietal  wound,  fig.  57.— diagram  of  Albert's 
which  is  for  the  greatpr  part  Opbration  of  Juunostomy. 
temporarily  closed.  At  the  a,  ap»  oi  losp  or  iijunum  dnmi 
base  of  the  loop  a  lateral  anas-  g",'fn""J^„''i'''°nii  ibJ^«cmd^ 
tomosis  is  made  between  the  cuion;  #,  lira 'incision  c]o<ird  nftcr 
proximal  and  distal  parts.  33u'n'jeiun«'™y7^"d^'''"'n« 

Parallel   to    the    first    skin     ih.bqwel^inioO«>bdonKn. 
incision  and  i  ctm.   above  it 

another  incision  is  made,  aud  a  strip  of  stdn  2  ctm.  long 
raised.  Beneath  this  the  loop  is  passed  and  secured 
{see  Fig.  57)  (as  in  Franks's  method  for  gastrostomy).  The 
lax  portion  of  the  loop  with  its  anastomotic  portion  is  now 
dropped  into  the  abdominal  cavity,  and  the  first  parietal 
wound  closed.  On  the  fourth  day  an  opening  is  niade  by 
means  of  Faquefin'a  cautery  into  the  loop,  and  nourishment 
administered. 

(b)  IleOBtomjr. — This  operation  consists  in  opening  the 

•   WitHtr  mid.  WochciKchrifl.  1894,  No.  a,  p.  37. 
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lowest  part  of  the  ileum  for  extensive  obstructive  disesuse 
in  the  region  of  the  caecum  and  ileo-csecal  valve. 

*'  An  incision  about  2  or  2^  inches  long  is  made  in  the 
direction  of  the  right  semilunar  line,  with  its  centre  corre- 
sponding to  a  line  drawn  across  the  abdomen  from  one  an- 
terior superior  spinous  process  of  the  ileum  to  the  other.'' 
The  ileum  is  sought  for  close  to  its  termination  in  the  csecuniy 
and  stitched  to  the  parietal  wound.  If  the  symptoms  for 
which  the  operation  is  performed  are  not  acute,  the  bowel 
should  be  left  for  about  three  days  before  opening  it. 

3.  ZSnterectomy. — The  operation  implies  excision  of 
any  part  of  the  small  intestine  for  tumour,  disease,  or  injury. 
Except  in  the  case  of  gangrene  from  strangulated  hernia,  the 
part  of  the  bowel  to  be  removed  is  withdrawn  from  the  ab- 
domen through  an  incision  made  in  the  median  line  either 
above  or  below  the  umbilicus. 

Operatian.. — ^The  involved  loop  of  gut  is  retained  by  the 
hands  of  an  assistant  outside  the  parietal  incision.  The 
abdominal  cavity  is  protected  by  properly  disposed  sponges 
or  cloths. 

The  contents  of  that  portion  of  the  bowel  which  is  to  be 
included  between  the  clamps  is  carefully  squeezed  out,  and 
the  intestine  clamped  at  a  convenient  distance  from  each 
margin  of  the  proposed  line  of  section. 

Methods  of  clamping. — Various  instruments,  complicated 
and  simple,  have  been  devised  for  preventing  the  escape  of 
the  faeces  after  excision  of  the  segment. 

A  simple  method  is  to  pass  pieces  of  indiarubber  tubing 
through  the  mesentery  at  the  required  spots,  and  either 
knot  them  or  secure  them  by  means  of  pairs  of  forcipressure 
forceps  (Fig.  22,  see  page  178). 

Another  equally  simple  method,  and  one  which  I  am  in  the 
habit  of  making  use  of,  is  to  slip  pieces  of  indiarubber  tubing 
over  the  blades  of  two  pairs  of  ordinary  dissecting  forceps. 
One  blade  of  each  pair  is  thrust  through  the  mesentery  at 
the  requisite  spot,  and  then  closed  by  slipping  another 
piece  of  tubing  over  the  approximated  blades.  The  clamp- 
ing can  thus  be  rapidly  performed,  the  bowel  is  not  puckered 
as  in  previous  methods,  and  the  forceps  can  be  prepared 
beforehand,  and  kept  with  the  tubing  in  an  antiseptic  solu- 
tion ready  for  use  (see  Figs.  23-26,  page  178).  Among  special 
instruments,   those  by  Makins,  Lane,  Treves,  and  Bishop 
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may  be  mentioned.  In  thoee  devised  by  the  latter  two 
surgeons,  the  clamps  are  connected  by  rods  which  admit  of 
their  being  approximated  when  the  requisite  portion  of 
bowel  has  been  removed. 

Excision, — The  bowel  being  clamped,  it  is  divided  at  a 
convenient  distance  from  the  clamps  either  by  knife  or 
scissora      The  mesentery  when    reached  may  either  be 


Fig.  58.— End-to-end  Anastomosis. 


Fig.  59.— Lateral  Anasto- 
mosis OR  Approximation. 


Fig.  60. — Lateral  Implantation. 


Figs.   5&-6a— Diagrammatic  Representation  of  Entero- 
Anastomosis  after  Enterectomy. 


divided  along  the  attachment  to  the  bowel  or  a  wedge- 
shaped  piece  excised.  In  both  instances  the  vessels  must 
be  caught  up  with  catch  forceps  and  ligatured.  The 
removal  or  not  of  a  wedge-shaped  piece  of  mesentery 
depends  upon  the  length  of  the  portion  of  the  bowel  excised 
and  the  ultimate  steps  of  the  operation.  For  the  com- 
pletion of  the  operation  one  of  two  steps  must  be  taken-  • 
either  the  continuity  of  the  canal  is  to  be  re-established,  or 
it  is  to  be  permanently  or  temporarily  interrupted  by  the 
formation  of  an  artificial  anus. 

Entero-anastomoais  usually  consists  in  the  re-estab- 
lishment of  the  continuity  of  the  canal  after  the  operation 
of  enterectomy,  or,  better,  it  completes  the  performance  of 

2  B 
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this  operation ;  it  is,  however,  also  used  to  signify  the 
union  and  communication  of  two  segments  of  the  gut 
without  excision  of  any  portion.  There  are  three  methods 
by  which  this  end  can  be  effected. 

(1)  End-to-end  anaalamoM. — By  this  method  the  canal 
above  becomes  directly  continuous  with  the  canal  below 
(Fig.  58),  the  free  edge  of  one  transverse  section  of  the 
bowel  being  united  to  the  free  edge  of  the  other. 

(2)  ZateraZana«<omoMora^>;7roxtma^on. — By  this  method 
the  two  ends  of  the  divided  bowel  are  placed  side  by  side 
for  a  distance  of  some  four,  five,  or  more  inches.  The  cut 
extremities  are  closed,  but  the  continuity  of  the  canal  is 
established  by  lateral  openings  in  the  sides  of  the  coapted 
bowel  surfaces  (Fig.  59). 

(3)  Lateral  implantatum. — By  this  method  the  transverse 
section  of  one  end  is  closed,  while  the  orifioe  of  the  other 
end  is  stitched  to  an  opening  made  in  the  wall  of  the 
occluded  segment  (Fig.  60). 

Whichever  of  the  above  methods  is  selected,  the  next 
consideration  is  the  way  in  which  the  union  of  the  parts  is 
to  be  effected. 

Methods  of  nnitiiig  boweL — Of  all  the  departments 
of  intestinal  surgery  none  has  exercised  such  an  amount  of 
ingenuity  on  the  part  of  surgeons  as  that  which  concerns 
the  efficient  union  of  an  orifice  in  one  part  of  the  bowel 
with  an  opening  in  another.  Since  the  time  of  Jobert  in 
1822,  but  more  particularly  within  recent  years,  *'new 
methods''  of  intestinal  suturing  have  been  constantly 
promulgated.  How  much  real  advance  is  being  made  by 
these  later  discoveries  it  is  hardly  possible  to  say ;  but  one 
thing  is  certain,  that  many  a  so-called  new  method  is  very 
little  more  than  a  repetition  or  slight  modification  of  an 
earlier  one. 

A.  Union  by  mture, — By  this  method  is  understood  the 
union  of  the  bowel  surfaces  without  the  aid  of  any 
mechanical  contrivances,  and  only  by  thread,  gut,  silk,  Ac. 
Three  ways  of  effecting  this  may  be  instanced. 

(1)  The  circular, — By  this  means  the  bowel  orifices  are 
end  to  end.  It  may  be  efficiently  done  by  the  Oaemy- 
Lembert  suture  or  thus  method  modified  by  Wolfler. 

The  Czerny-Lembert  consLsts  in  passing  two  separate 
rows  of  interrupted  sutures  around  the  margin  of  the  cut 
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edges  from  without ;   while   Wolfler's  modificatian  of  the 
same  consists  in  placing  the  first  row  ("  Ozern/s  *')  from 


^d 


Fig.  di.—LEMBERT  Suture. 

The  stitches  pass  through  the  sero>muscular  tunics  of  the 


DO 


wel  vrall. 


"a 


Fig.  62.— Czerny-Lembert  Suture. 

The  fin»t  series  of  stitches  pass  through  the  edges  of  the 
sero-muscular  tunics  and  are  tied  externally.  The  second 
series  are  Leinberts. 


Fig.  63.— WoLFLER's  Modification  of  the 
Czerny-Lembert. 

The  stitches  are  the  same  with  the  exception  that  the  Arst 
series  are  tied  internally  instead  of  externally. 

Figs.  61-63.— Diagrammatic  Representation  of  Union  of 
Bowel  ends  by  Circular  Suture. 

Of  the  serous  coat ;  6,  the  nuisculat  coat ;  c,  the  mucous  membrane  and 

submucous  coat. 

within.     Thus  in  the   former  method   the   inner  row   of 
stitches  takes  up  and  unites  the  free  edges  of  the  serous 


888 


THE  INTESTINES. 


aod  muBcular  coate,  the  knots  when  tied  lying  without  the 
caDEil  (Fig.  (iS);  in  the  latter  the  same  parts  are  secured, 
but  the  knots  when  tied  he  within  the  canal  (Fig.  63).  In 
both    methods   an   external   row  of  interrupted    Lembert 


Apposition  be^-obe  opening 

a,firulineolL<inb«i>utu»>: 

Kcand  parallel  line  of  Lsmberts: 

,„          FIG.  6S.-SUTURE 
TWO   LINES  OF-   LEU 

Figs.  64 

\ND65.— AbUfsSLTlMh- 

stitches  encircles  the  inner  series.  The  mesentery  is  united 
well  up  to  the  bowel,  and  great  care  should  be  given  to  the 
coaptation  of  the  mesenteric  edges  at  their  attachments  to 
the  bowel. 

(2)  Abbe's  method  of  suture.* — This  method  is  intended 
for  cases  of  lateral  anastomosis  where  enterectomy  has  been 

•  Mtdical  Pttss  and  Circvlar,  i8ga,  vol.  ii,  p.  188. 
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performed.  The  open  ends  of  the  bowel  are  first  closed  by 
invagination  of  the  seroos  sorfaoe  and  the  insertion  of  a 
continuous  Lembert  suture.  The  lateral  surfaces  are  then 
applied  to  each  other  so  that  about  five  inches  of  one 
extremity  extends  alongside  the  other  for  an  equal  distance. 
A  continuous  Lembert  stitch  is  passed  for  nearly  the  entire 
length  of  the  applied  surfaces,  and  upon  this  and  parallel 
to  it  a  second  continuous  suture  is  passed  (Fig.  64).  Both 
needles  are  left  threaded  at  the  end  of  the  continuous 
series.  The  bowel  is  now  opened  by  an  incision  four  inches 
long,  situated  a  quarter  of  an  inch  from  the  sutures. 
'*  Another  silk  suture  is  now  started  at  one  corner  of  the 
openings,  and  unites  by  a  quick  overhand  the  two  cut 
edges.  The  needle  pierces  both  mucous  and  serous  coats, 
and  thus  secures  the  bleeding  vessels,  from  which  the  clamps 
(previously  applied  to  stop  haemorrhage)  are  removed  as  the 
needle  reaches  them.  This  suturing  is  then  continued 
round  each  free  edge  in  turn  (Fig.  65),  and  all  bleeding 
points  are  thus  secured  more  quickly  than  by  ligature. 
The  serous  surfaces  around  these  button-holes  are  then 
rapidly  secured  by  a  continuation  of  the  sutures  first 
applied,  the  same  threads  being  used,  the  one  nearest  the 
cut  edge  first.  The  united  parts  are  again  rinsed  with 
water  and  dropped  in  the  abdomen." 

(3)  MaunadCa  method  of  suturing,* — This  method  is 
employed  for  end-to-end  union  after  enterectomy.  The 
portion  of  intestine  having  been  removed,  both  ends  of  the 
bowel  are  brought  together  by  two  temporary  sutures 
passed  through  all  the  coats  of  the  intestine.  The  long 
ends  of  these  sutures  are  left  uncut.  One  suture  is  placed 
at  the  mesenteric  attachment  of  the  gut,  and  the  other 
exactly  opposite  (Fig.  66).  The  coats  of  the  intestine  are 
pinched  up  transversely  (Fig.  66,6),  opposite  to  the  mesen- 
teric attachment,  between  the  finger  and  the  thumb,  and 
divided  with  a  tenotomy  knife  or  a  pair  of  scissors.  This 
opening  should  be  made  about  an  inch  from  the  severed 
end  of  the  kurger  segment  of  bowel.  Its  length  depends 
upon  the  size  of  the  gut  to  be  invaginated.  The  long  ends 
of  the  two  temporary  ligatures  are  attached  to  a  probe 

*  Abstracted  from  the  International  Journal  of  the  Medical  Sciences, 
1892,  N.S.  vol.  ciii.  p.  245. 
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Fig.  66. 


Fig.  67. 


Fig.  68. 


Figs.  66-69.— Maunsell's  Suture. 

Fig.  66  shows  ihe  two  segments  united  at  the  mesenteric  and  opposite  borders  of  the 
gut  by  the  two  temporary  sutures  « ;  at  ^  the  bowel  is  pinched  up  traacvendy 
prior  to  opening  by  transfixion. 
Fig.  67  shows  the  two  temporary  stitches  tucked  in,  and  brought  out  at  the  newly 

made  orifice  a. 

Fig.  68. — The  temporary  stitches  have  been  drawn  upon,  the  bowel  invaginated  and 

brought  out  of  the  orifice  a ;  the  needle  b  is  seen  passing  through  both  walls  of 

the  gut,  carrying  with  it  the  thread  for  tying^  the  margins. 

Fig.  69  snows  the  operation  completed.    The  orifice  a  is  closed  with  a  coodnuous 

Lembert  suture,  and  two,  three  or  more  sutures  are  inserted  into  the  mesentery. 
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ivhich  is  passed  through  the  bowel  and  brought  out  at  the 
incision  (Fig.  67).  When  pulled  upon  they  invaginate  the 
bowel  and  bring  out  the  divided  extremities  at  the  incision 
(Fig.  68).  While  an  assistant  holds  the  ends  of  the  tem- 
porarj  sutures,  the  surgeon  passes  a  long,  Jme^  straight 
needle,  armed  with  a  stout  horsehair  or  very  fine  silkworm 
gut,  through  both  sides  of  the  bowel,  taking  a  good  grip 
(quarter  of  an  inch)  of  all  the  coats  (Fig.  68,5).  The  suture 
is  then  hooked  up  from  the  centre  of  the  invaginated  gut, 
divided,  and  tied  on  both  sides.  In  this  way  twenty 
sutures  can  be  placed  rapidly  in  position  with  ten  passages 
of  the  needle.  The  temporary  sutures  are  now  cut  off 
short,  and  the  sutured  ends  of  the  bowel  dusted  with 
iodoform.  The  bowel  \&  then  pulled  back.  The  longi- 
tudinal slit  in  the  gut  is  well  turned  in  and  closed  with  a 
continuous  suture  (Fig.  69)  and  re-dusted  with  iodoform.. 
Odo  or  two  sutures  should  be  put  in  the  mesentery. 

This  operation  is  also  proposed  for  irreducible  cases  of 
intussusception.  The  longitudinal  incision  is  used  for  the 
withdrawal  of  the  intussusceptum  and  the  proper  union  of 
the  pai-ts  about  the  neck  of  the  invagination. 

(4)  HcUstedPs  method  of  suture,* — This  method  resembles 
Abbe's  in  being  suited  for  lateral  approximation.  It 
differs,  however,  in  the  kind  of  suture  used.  After  the  two 
bowel  surfaces  are  placed  together,  a  series  of  interrupted 
quOt  or  square  stitches  are  inserted  (Fig.  70).  ''  Six  square 
or  quilt  stitches  are  taken  in  a  straight  row  near  the 
mesenteric  borders  of  the  selected  portion  of  the  intestine 
and  tied.  At  each  end  of  this  posterior  row  of  stitches, 
and  nearer  the  convex  border  of  the  intestine,  two  lateral 
square  stitches  are  appKed  (Fig.  71)  and  tied ;  a  little 
beyond  the  convex  border  the  eight  or  nine  square  stitches 
which  constitute  the  anterior  row  and  complete  the  oval 
are  applied,  but  not  immediately  tied.  They  are  first 
drawn  aside  (Fig.  72)  to  make  room  for  the  knife  or  scissors 
with  which  the  intestines  are  then  opened.  Finally  the 
sutures  of  the  anterior  row  are  tied  "  (Fig.  78). 

B.  Onion  by  plcUeSf  tubes^  bobbins,  and  "  buttons'^ — By 
plates. — ^The  use  of  decalcified  bone   plates   introduced  by 

*  From  Jessett  on  Surgical  Diseases  of  the  Stomach  and  Intestines, 
p.  23a 


Fig.  70.— First  Stac 


Fig.  71.— Seconu  Stagb. 


Fig.  7a.— Thihd  Stage.  Fig.  73.— Foukth  Stagb. 

FlOS.   70-73.— HAl.STEIl's  METHOU  Of  .SUTURING. 
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Senn,    although   it   has  given   way    to  other   mechanical 
methods,  may  be  said  to  have  been  the  first  procedure  of 
its  kind  to  very  materially  shorten  the  operation  of  bowel 
anastomosis.     For  the  mode  of  using  and  preparing  the 
plates  and  also  for  many  other  different   procedures  em- 
ployed in  uniting  the  bowel  end  to  end  or  laterally,  which 
I  have  not  space  to  introduce  here,  I  must  refer  the  reader 
to  my  larger  work,  where  by 
description    and    diagram    I 
have  discussed    them    some- 
what fully. 

Union  by  dtoaUyUd  fxme 
bobbins. — This  method,  pro- 
posed by  Mayo  Bobson,*  is 
for  either  end-to-end  union 
or  lateral  approximation. 

The  author  in  his  earlier 
operations  used  two  con- 
tinuous sutures,  a  marginal 
and  a  serous.  More  recently 
he  has  not  "  hesitated  to 
emi^oy  one  continuous  stitch 
to  unite  the  whole  thickness 
of  the  gut  where  time  was  Kic.  74.— Robson's 
on  object   in    the   case."      In  Bo.fE  Bobbin.    (ruLi-siie.t 

employing  a  single  suture  for 

end-toend  union,  a  silk  thread  eighteen  inches  in  length  is 
threaded  upon  a  curved  sewing  needle;  the  posterior  margins 
of  the  two  visceral  openings  (in  coses  of  enterectomy)  are 
united  from  right  to  left,  the  suture  iDcluding  mucous  mem- 
brane, the  tail  of  the  suture  being  left  long  on  the  right  side 
aod  kept  threaded  on  the  left.  The  bobbin  (Fig.  Ti)  is  now 
inserted,  one  end  being  in  each  segment  of  the  bowel.  The 
suture  is  then  proceeded  with  around  the  front  until  the 
tail  of  the  suture  is  reached.  The  two  ends  are  then  drawn 
tight,  tied,  and  cut  off  short,  and  the  operation  completed. 

When  a  second  continuous  suture  is  used  in  coses  of 
lateral  approximation  this  constitutes  the  serous  suture, 
and  ia  applied  about  half  an  inch  from  the  place  where  the 
viscera  are  to  be  opened.     The  posterior  is  passed  between 

•  Sril.  Mtd.  jfonrn.  1893,  vol.  L  p.  689 :  also  1895,  vol.  ii.  p.  963. 
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the  oontigaouB  serous  surfaoes  first,  both  ends  being  left 
long,  80  that  after  the  viscera  are  opened  and  the  bobbin 
inserted,  the  suture  can  be  continued  around.  When 
dimwn  tight  it  completely  shuts  in  the  marginal  or  mucous 

suture. 

Hie  bobbin  shown  in  the  figure  is  the  second  largest  in 
site.     Three  other  smaller  sizes  are  in  use. 


Fig.  75.  Fig.  76.  Fig.  77. 

Figs.  75-77.— Murphy's  Method  of  Union  with  Metal  Button. 

Fig.  75  shows  manner  of  inserting  thread  in  end*to-end  union  :  a,  double  turn  of  the 
thread  through  the  mesentery  ;  ^,  peritoneum  ;  r,  mesentery ;  d^  ends  of  thread. 
Figs.  76  and  77  show  runnisg  thread  before  and  after  incision  of  bowel  in  lateial 
anastomosis. 


Union  by  metal  buttons. — By  this  method  either  end-to- 
end  or  lateral  union  can  be  effected.  It  owes  its  origin  to 
Murphy,*  by  whose  name  the  buttons  are  generally  known. 
Four  sizes  of  these  buttons  are  in  use — No.  1,  which  is 
I  inch  in  diameter;  No.  2,  j|  inch;  No.  8,  |^  inch;  and 
No.  4,  1  inch.  End-to-end,  side- to-side,  and  end -to-side  of 
the  small  intestine  should  be  made  with  button  No.  8. 
End-to-end  and  side-to-side  of  the  large  intestine  should  be 
made  with  No.  4.     (See  Figs.  27  and  28,  page  181.) 

*  Lancet,  1895,  ^'ol-  *•  P-  1042. 
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In  effectmg  end-to-end  union  the  suture  is  made  to  pass 
around  the  cut  margin  of  each  end  of  the  bowel,  as  shown 
in  Vig,  75.  The  double  turn  through  the  mesentery  tends 
to  ensure  efficient  occlusion  of  that  part  of  the  coapted 
bowel  margins.  The  two  halves  of  the  button  are  then 
inserted,  and  the  "  puckering-string  "  is  drawn  tight.  The 
union  is  completed  by  pressing  the  two  portions  of  the 
button  together.  Care  must  be  taken  to  include  the  free 
edges  of  the  bowel  between  the  two  halves.  The  compressed 
tissue  sloughs  and  comes  away  with  the  button,  and  an 
opening  as  large  as  the  button  remains. 

In  effecting  lateral  union  much  the  same  process  is  gone 
through.  After  the  ^'puckering-string''  has  been  passed 
(Fig.  76)  and  incisions  of  sufficient  length  made  in  the  long 
azia  of  the  bowel,  one  half  of  the  button  is  placed  in  each 
viacus,  the  string  drawn  up  and  fastened,  and  the  halves  of 
the  button  pressed  together. 

''When  returning  the  bowels  to  the  abdomen,  they 
should  be  placed  in  parallel  lines,  especially  at  the  seat  of 
approximation,  to  prevent  sharp  curves  and  obstruction." 

4.  Entero-enterostomy  (short-circnitiiic;).  —  This 
operation  is  performed  when  it  is  impossible  to  remove 
the  diseased  portion  of  the  bowel.  It  consists  in  the 
lateral  approximation  of  two  segments  and  the  formation 
of  a  fistulous  communication.  When  the  operation  con- 
sists in  uniting  one  portion  of  the  jejunum  to  another,  it  is 
called  "  Jejuno-jejnnostomy ; "  when  the  jejunum  to  the 
Deum,  it  is  called  "  jejuno-ileostomy ; "  when  the  jejunum 
to  the  colon,  "  jejuno-colostomy ;  when  one  part  of  the 
ileum  to  another  "  ileo-ileostomy/'  and  when  the  ileum 
to  the  colon  "  ileo-colostomy."  These  same  terms  are 
frequently  applied  for  what  has  already  been  described  as 
lateral  implantation;  but  when  so  employed,  the  analogy 
is  lost  between  these  operations  and  gastro-enterostomy.  To 
effiBct  this  method  of  anastomosis,  either  sutures,  such  as 
Abbe's,  may  be  employed,  or  some  of  the  mechanical 
methods  by  "  plates,"  "  buttons,"  or  "  bobbins."  Refei^ence 
to  these  methods,  given  above,  will  sufficiently  indicate  the 
mode  of  operation  in  cases  suited  for  entero-enterostomy. 

5.  ZSnteropUuity. — This  operation  is  for  the  treatment 
of  simple  stricture  of  the  small  intestine,  and  is  intended 
to  be  adopted  in  place  of  enterectomy  for  these  cases.    The 
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operation  resembles  in  every  respect  that  of  the  Heineke- 
Mikulicz  operation  of  pyloroplasty  (see  page  191). 

6.  Colotomy. — This  operation,  like  that  of  entero- 
tomy,  gastrotomy,  and  oesophagotomy,  consists  in  an  inci- 
sion into  the  canal  for  the  extraction  of  any  foreign  or 
obstructing  material  and  the  immediate  closure  of  the 
wound. 

The  incision  is  made  into  any  part  of  the  large  intestine, 
immediately  over  the  seat  of  the  object.  The  incision  is  in 
the  long  axis  of  the  bowel,  and  at  its  convex  border — ^that 
is  to  say,  equidistant  on  each  side  from  the  mesentery.  After 
removal  of  the  object,  the  wound  is  closed  by  a  continuous 
Lembert  suture,  due  care  being  exercised  to  properly  involute 
the  cut  margins. 

The  term  "  colotomy  "  was  always,  and  is  now  frequently 
used  for  the  operation,  which  is  often  and  much  more  appro- 
priately designated  "  colostomy." 

7.  Colostomy. — The  object  of  this  operation  is  to 
form  a  faecal  fistula  in  the  large  bowel,  although  the 
practical  result  may,  in  some  cases,  be  an  artificial  anus. 
When  made  in  the  lumbar  region,  it  constitutes,  according 
to  the  side,  a  right  or  left  lumbar  colostomy ;  when  in  the 
inguinal  region,  an  inguinal  or  iliac  colostomy ;  and  when 
the  sigmoid  flexure  is  opened,  sigmoidostomy. 

The  operation  is  usually  performed  for  some  obstruction 
below,  either  in  the  colon  or  in  the  rectum ;  and  also  in 
certain  diseases  of  the  colon  and  rectum,  where  it  is 
desirable  to  irrigate  and  medicate  the  segment  of  the  bowel 
below  the  artificial  orifice. 

(a)  Lumbar  colostoma/, — When  performed  in  the  right  loin, 
this  operation  is  known  as  Amussat's,  and  the  skin  incision 
is  transverse ;  when  in  the  left  loin,  it  is  called  Oallisen's, 
and  the  skin  incision  is  vertical.  Bryant,  who  is  one  of  the 
strongest  advocates  for  this  operation,  prefers  an  oblique 
incision  in  whichever  loin  the  bowel  is  to  be  opened. 
The  steps  of  this  operation  are  thus  described  by  this 
surgeon  :* 

"  The  operation  can  be  performed  as  follows,  on  the  left 
loin :  The  patient  is  to  be  placed  on  his  right  side  with  a 
pillow  beneath  the  loin,  in  order  to  arch  somewhat  the  left 

*  The  Practice  of  Surgery,  2nd  edit.  vol.  i.  p.  633. 
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flank,  and  turned  two-thirds  over  on  his  face ;  the  outer 
border  of  the  quadratus  lumborum  muscle  can  then  be 
made  out,  as  this  muscle  is  the  surgeon's  main  guide.  Its 
outer  border  with  the  descending  colon  is  to  be  found  half 
an  inch  posterior  to  the  centre  of  the  crest  of  the  ileum, 
the  centre  being  the  point  midway  between  the  anterior 
superior  and  posterior  superior  spinous  processes.  .  .  .  An 
incision  is  then  to  be  made  four  or  five  inches  long,  begin- 
ning an  inch  and  a  half  to  the  left  of  the  spiue  below  the 
last  rib,  and  passing  downwards  and  forwards  parallel  with 
the  crest  of  the  ileum ;  the  line  of  the  incision  should  pass 
obliquely  across  the  external  border  of  the  quadratus 
lumborum  muscle  about  its  centre,  so  as  to  take  the 
same  direction  as  the  nerves  which  traverse  this  part. 
By  this  incision  the  integuments  and  muscles  and  fascia 
are  divided,  and  the  outer  border  of  the  quadratus  muscle 
exposed.  The  abdominal  muscles  can  be  divided  to  give 
room,  and  this  had  better  be  done  upon  a  director.  All 
vessels  are  now  to  be  secured.  The  transversal  is  fascia  will 
next  come  into  view,  and  beneath  this  will  be  the  colon, 
a  layer  of  fat  sometimes  intervening.  The  fascia  is  to  be 
opened  with  caution,  for  in  the  loose  fat  and  cellular  tissue 
the  colon  is  to  be  found ;  when  distended,  the  bowel  comes 
at  once  under  the  eye  on  dividing  the  fascia,  but  when 
empty  some  little  trouble  may  be  experienced  in  hooking  it 
up  with  the  finger.  It  can  iJways  be  found  in  front  of  the 
lower  border  of  the  kidney.  This  organ  should  consequently 
be  sought,  as  it  is  the  only  certain  guide  to  the  bowel.  .  .  . 
When  the  bowel  has  been  caught,  it  should  be  partially 
rolled  forward  in  order  to  expose  its  posterior  surface,  for, 
if  this  be  not  done,  there  is  a  risk  of  the  surgeon  wounding 
the  peritoneum  where  it  is  reflected  from  its  anterior  surface 
on  to  the  abdominal  wall. 

"  The  bowel,  having  been  drawn  up  to  the  wound,  is  then 
to  be  secured  to  the  integument,  and  not  to  the  muscles,  by 
the  passage  of  a  ligature  introduced  through  one  margin  of 
the  wound,  then  through  the  bowel,  and  lastly  through  the 
other  margin.  The  bowel  can  then  be  opened  by  a  longitu- 
dinal incision  about  three-quarters  of  an  inch  long  over  the 
ligature  that  has  traversed  its  canal;  the  centre  of  the 
ligature  is  then  to  be  drawn  out  and  divided,  the  two  halves 
of  the  ligature  fixing  the  two  sides  of  the  divided  intestine 
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firmly  to  the  margins  of  the  wonnd ;  and  two  or  four  more 
stitches  may  then  be  introduced  to  make  the  artificial  anus 
secure/' 

(6)  Inguinal  ooiostomy,  Sigmoidostomy. — To  open  the 
colon  in  either  the  right  or  left  inguinal  region,  an  incision 
from  two  to  three  inches  in  length  is  commenced  just 
external  to  the  line  of  the  deep  epigastric  (marked  by 
a  Une  drawn  from  the  femoral  artery  to  the  umbilicus), 
and  upwards  and  outwards,  parallel  to  Poupart's  ligament, 
and  about  an  inch  or  an  incli  and  a  half  above  it. 

After  opening  the  peritoneal  cavity,  the  forefinger  is 
inserted  to  bring  up  the  colon  to  the  wound.  That  the 
bowel  thus  secured  is  the  large  intestine  is  known  by  the 
presence  of  longitudinal  bands  and  appendices  epiploicee, 
and  by  its  sacculated  appearance.  To  maintain  the  bowel 
in  position  while  it  is  being  stitched,  two  temporary  traction 
sutures  may  be  inserted,  one  towards  each  end ;  these  pass 
through  all  the  coats,  and  can  be  left  in  as  guides  for  the 
subsequent  opening  of  the  gut.  By  a  continuous  suture, 
or  several  interrupted  ones,  the  margins  of  the  parietal 
wound  are  stitched  to  the  sero-muscular  coat  of  the  bowel. 
If  there  is  no  urgency  in  the  case,  nothing  further  is  done, 
and  the  wound  is  left  for  three  or  four  days,  in  order  to  get  a 
firm  union  between  the  bowel  and  the  parietes.  An  opening 
is  then  made  with  scissors  or  a  knife,  the  two  traction-strings 
being  pulled  upon  to  act  as  guides  for  the  line  of  the 
incision. 

In  this  operation  no  attempt  is  made  to  form  a  *'  spur," 
nor  to  check  in  any  way  the  passage  of  fsecal  mattei* 
from  the  part  of  the  canal  above  the  opening  into  that 
below  it.  This  latter  object,  when  required,  is  effected  by 
the  formation  of  an  artificial  anus,  and  differs  from  any 
form  of  colostomy  which  merely  seeks  to  establish  a  faecal 
fistula. 

8.  Colectomy. — This  operation  implies  the  exdsion  of 
some  portion  of  the  large  intestine  for  disease  or  injury. 
When  the  csecum  is  removed  the  operation  is  termed 
^'cflBcectomy,"  and  when  it  is  the  sigmoid  flexure  it  is  called 
"  sigmoidectomy." 

Operation, — The  skin  incision  is  made  according  to  the 
supposed  seat  of  the  disease;  when  located  in  the  more 
frequent  localities,  as  the  ceecum  or  the  sigmoid  flexure,  the 
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inoflion  through  the  parietes  is  the  same  as  that  given  above 
for  inguinal  colostomy :  when  in  the  ascending  or  descending 
colon,  along  the  outer  border  of  the  rectus  muscle:  and 
when  in  the  transverse  colon,  in  the  median' line  above  the 
umbilicus. 

After  opening  the  peritoneal  cavity  sufficiently  freely  to 
admit  of  the  affected  portion  being  well  drawn  out  of  the 
parietal  wound,  the  bowel  is  clamped  and  the  operation 
proceeded  with  in  the  same  way  as  has  already  been 
described  in  the  case  of  the  operation  of  enterectomy.  (See 
page  884.) 

The  next  stage,  after  removal  of  the  affected  portion, 
consists  in  one  of  two  procedures — either  some  form  of 
union  is  effected,  with  re-establishment  of  the  continuity 
of  the  canal,  or  an  artificial  anus  is  formed.  If  it  is 
proposed  to  unite  the  ends  of  the  bowel,  then  one  of  the 
methods  already  described  must  be  adopted.  As  a  practical 
guide  to  the  surgeon  in  deciding  what  course  he  should 
pursue,  the  following  advice  given  by  Paul  may  be  quoted 
here :  '^  When  the  patient  is  in  good  condition,  the  abdomen 
not  distended,  the  tumour  smsJl,  and  the  proximal  end  of 
the  bowel  not  greatly  hypertrophied,  inmiediate  approxima- 
tion by  Murphy's  button  may  be  attempted.  But  when 
the  opposite  of  these  conditions  prevails,  the  ends  of  the 
bowel  should  be  brought  out.'' 

Although  Paul  specially  advocates  the  use  of  Murphy's 
button,  success  has  followed  the  employment  of  suture, 
Robson's  bobbins,  and  some  of  the  other  mechanical 
measures.  In  cases  where  it  is  deemed  advisable  to 
make  an  artificial  anus,  the  following  method  of  performing 
colectomy,  as  advocated  by  Paul,  may  be  employed : 

FavJUs  opercUian.* — ^'  Make  a  sufficiently  free  incision 
over  the  site  of  the  tumour.  Having  cleared  away  any 
adhesions,  ligature  the  mesentery  with  the  help  of  an 
aneurysm  needle,  and  divide  it  sufficiently  to  free  the 
bowel  well  beyond  the  growth  on  each  side.  Let  the  loop 
of  bowel  containing  the  growth  or  stricture  hang  out  of 
the  abdomen,  and  sew  together  the  mesentery  and  the 
adjacent  sides  of  the  two  ends"  (as  shown  in  Fig.  78). 
«The  stump  of   the  mesentery  lies  beneath  the  bowel, 

*  Brit.  Med.  Journ,  1895,  vol.  p.  1139. 
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where,  if  deemed  advisable,  it  can  be  drained  by  packing 
antiseptic  gauze  down  to  it.  Ligature  tightly  a  glass 
inteabmal  drainage  tube  into  the  bowel  aboT«  and  b«low 
the  tumour,  aud  then  cut  awaj^  the  affected  part.     Do  Qot 


r 


Fig.  78.— Pali.s  Mkthoii  oi--  pekfokming  Colectomy. 
Preparalion  of  the  bowel  (or  ihe  subsequenl  safe  removal  of  the  spur. 

cut  off  first,  or  blood  will  be  unnecessarilj  loat.  Only  the 
proximal  tube  is  really  necessary.  The  diatal  end  may  be 
closed  or  included  in  the  proximal  ligature.  Close  the  euds 
of  the  wound  with  a  few  silkworm-gut  sutures,  passing 
through  all  the  layers  of  the  abdominal  wall ;  no  others 
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&r«  necessary.  .  .  .  The  second  Ptage  of  the  operation — 
that  of  brewing  down  the  spur  with  an  eaterotome  — 
tthould  generally  be  undertaken  about  three  weeks  later. 
As  soon  as  this  has  been  satisfactorily  accomplished  the 
artificial  anus  is  closed  by  separating  the  rosette  of  mucous 


Fig.  79. — iRitEDL'ciRLE  Chronic 
lleo-c*cal  intussl-sception. 
Before  Operation. 


Fig.  80.— iRRi 
After  OfEBAT 


membrane  from  the  skin,  turning  it  in,  and  bringing  the 
freshened  edges  of  the  latter  together  over  it." 

Another  method  of  performing  colectomy  is  to  retain 
the  coil  of  intestine  with  its  alTected  area  outside  the 
parietal  wound  until  adhesions  have  sufliciently  shut  off 
the  peritoneal  cavity,  and  then  excise.  When  the  obstruc- 
tion cBueed  is  acut«,  an  opening  is  made  into  the  bowel 
above  the  seat  of  obstruction,  and  so  relief  afforded  by  the 
formation  an  artificial  anus. 

An  opentitMi  for  which  there  exists  no  special  name,  but 
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which  somewhat  nearly  approaches  enterectomy,  has  been 
suooessfuUy  practised  by  Baracz.*  It  consists  in  severing 
the  continuity  of  the  canal  in  cases  where  the  diseased 
segment  cannot  be  removed,  and  uniting  together  the 
unobstructed  segments  thus  freed.  The  operation  will 
be  best  understood  by  reference  to  the  accompanying 
diagrams.  The  complete  exclusion  of  a  portion  of  the 
intestinal  tract  does  not  appear  to  be  fraught  with  any 
untoward  results. 

9.  Colopezy. — ^This  operation  consists  in  opening  the 
abdomen,  and  fixing  some  part  of  the  colon  by  suture  to 
the  parietal  peritoneum.  It  has  been  performed  for 
prolapse  of  the  rectum;  for  dilated  misplaced  colon;  and 
to  prevent  the  re-formation  of  volvulus  after  operation  for 
untwisting  the  loop. 

10.  Coloplasty. — This  operation  resembles  in  eveiy 
respect  that  of  enteroplasty,  and  is  performed  for  the  same 
purpose. 

11.  Artificial  anus. — By  the  formation  of  an  artificial 
anus  is  understood  an  opening  into  any  part  of  the  small  or 
large  intestine  which  entails  the  necessary  escape  of  aU 
the  content's  of  the  bowel  above ;  thus  diflering  from  those 
operations  in  which  only  a  portion  may  be  ejected. 

The  anus  receives  its  name  from  the  particular  part  of 
the  bowel  of  which  it  forms  the  termination ;  in  the  case 
of  the  small  intestine  it  is  an  enteric  anus ;  and  in  the  case 
of  the  large,  a  ctecal;  an  ascending,  a  transverse,  or  de- 
scending, colonic;  and  a  sigmoid,  according  to  the  ana- 
tomical segment  implicated. 

The  operation  is  performed  for  all  kinds  of  obstruction, 
whether  acute  or  chronic,  and  the  most  frequent  seat  for 
its  performance  is  the  left  inguinal  region.  The  operation 
is  frequently  termed  either  "  inguinal  colotomy  "  or  "  in- 
guinal colostomy.''  With  equal  inappropriateness  has  the 
term  "  »gmoidostomy  "  been  used. 

Sigmoid  anus. — An  artificial  anus  in  the  sigmoid 
flexure  is  most  frequently  made  for  obstructive  disease 
in  the  rectum  or  lower  part  of  the  sigmoid  flexure. 

Operation. — ^The  skin  incision  and  the  first  steps  of  the 
operation  to  secure  the  sigmoid  flexure  are  the  same  as 

*  CeHiralblatt  fur  Chirurgie,  1894,  No.  27,  p.  617. 
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those  for  the  operaticm  of  sigmoidostomy  (see  pa^  398). 
When  the  loop  has  heen  withdrawn  from  the  parietal 
wound  it  is  to  be  secured  in  position,  and  so  maintained 
until  firm  union  is  established  between  the  layers  of  the 
visceral  and  parietal  peritoneum.  At  the  end  of  the  third 
or  fourth  day  this  has  taken  place,  and  the  operation  is  then 
completed  by  opening  the  bowel,  and  thus  forming  the  anus. 
Such  is  briefly  the  operation.  There  are,  however, 
several  details  which  need  attention,  and  the  carrying  out 
of  these  has  called  forth  many  methods  of  operating. 
These  various  details  may  be  thus  enumerated:  (1)  Diffi- 
culty in  finding  the  bowel ;  (2)  whether  the  loop  is  twisted ; 

8)  fixation   of  the   bowel;    (4)  prevention  of    prolapse; 

5)  prevention  of  involuntary  evacuations ;  (6)  subsequent 
contraction  of  the  orifice. 

(1)  Difficulty  in  finding  the  botoel. — Cripps  adopts  the 
following  plan :  ''  If  the  bowel  does  not  immediately  present 
itself,  it  is  best  found  by  passing  the  forefinger  deeply  into 
the  abdomen,  and  feeling  for  the  brim  of  the  pelvis,  and  by 
sweeping  the  finger  along  the  brim  the  upper  part  of  the 
rectum  can  be  felt  passing  over  it,  and  by  keeping  the 
finger  in  contact  with  this,  it  will  guide  the  operator  to  the 
sigmoid  flexure." 

(2)  The  twisting  of  the  loop. — To  determine  whether  the 
upper  part  of  the  loop  is  the  proximal  segment,  pass  the 
finger  along  the  bowel  surface  into  the  abdomen,  and  note 
whether  the  gut  then  courses  upwards  or  downwards ;  if 
upwards  there  is  no  twist. 

(3)  Fixation  of  the  bowel. — If  the  mesentery  is  long 
enough  to  admit  of  the  loop  being  withdrawn,  its  return 
into  the  abdomen  may  be  prevented  in  several  ways.  I 
know  of  no  simpler  or  more  rapid  plan  than  that  of  trans- 
fixing the  mesentery  immediately  below  the  bowel  wall  with 
a  small  glass  rod,  which  when  passed  rests  on  the  skin  of 
the  abdominal  parietes  on  each  side  of  the  wound.  This 
method  of  transfixing  the  mesentery  was  first  introduced 
by  Maydl,  who  used  a  hard  rubber  cylinder  covered  vnth 
iodoform  gauze.  Since  then,  other  similar  modifications 
have  been  introduced. 

Whether  any  stitches  should  be  passed  between  the  bowel 
wall  and  the  skin  edge  after  securing  the  mesentery  will 
depend  upon  whether  the  bowel  is  to  be  opened  at  once  or 
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left  for  a  few  days.  In  the  latter  case  none  need  be  inserted , 
but  in  the  former,  careful  coaptation  should  be  aimed  at  in 
order  to  prevent  the  possibility  of  a£y  deep  peritoneal 
contamination. 

(4)  Prevention  ofprolapae, — One  of  the  most  troublesome 
sequels  to  the  formation  of  an  artificial  anus  is  the  tendency 
of  the  bowel  to  prolapse  through  the  opening.  It  may  be 
the  upper  or  lower  segment  which  tends  to  project,  but 
much  more  frequently  it  is  the  former.  The  most  radical 
measure  for  the  prevention  of  prolapse  is  to  draw  the  gut 
out  of  the  wound  and  pull  upon  till  it  is  taut  both  above 
and  below — in  other  words,  the  slack  portion  of  the  gut  is 
pulled  out.  ThiB  is  then  fixed  to  the  skin  edges  by  suturing. 
In  two  or  three  days  the  gut  is  opened  to  allow  the  exit  of 
fsecal  gas ;  and  in  a  week  or  so  all  the  gut  outside  of  the 
belly  is  removed  close  down  to  the  skin. 

(5)  Prevention  of  involuntary  evacuation. — Unfortunately 
there  exists  no  certain  means  of  preventing  the  escape  of 
the  faeces  through  the  artificial  anus.  All  mechanical  con- 
trivances, such  as  plugs,  have  proved  failures.  When  once 
peristaltic  action  sets  in,  no  artificial  measures  can  check 
the  faecal  outflow.  Something  may  be  done  by  keeping 
the  fteces  solid,  and  so  regulating  them  that  a  movement 
may  be  expected  at  a  more  or  less  definite  time,  once  in 
twenty- four  hours. 

With  the  object  of  trying  to  obtain  some  voluntary  con- 
trol two  methods  have  been  recently  tried,  with  more  or 
less  success,  to  utilise  the  normal  contraction  of  the  abdo- 
minal musclas  for  the  purpose.  Thus,  by  one  method,  the 
bowel  has  been  led  obliquely  through  the  parietal  muscles ; 
so  that  in  addition  to  muscular  contraction  a  truss  pad 
could  be  applied  to  assist  in  preventing  any  leakage. 
Another  plan  is  to  open  the  abdomen  by  simply  separating 
the  muscle  fibres  as  in  the  operation  of  Appendicectomy  by 
McBurney's  method  (see  below). 

(G)  Contraction  of  the  orifice, — It  sometimes  happens  that 
the  orifice  becomes  so  contracted  that  a  constant  fsecal  drib- 
bling goes  on,  from  the  fact  of  the  bowel  dilating  above  into 
a  sac-like  receptacle  and  never,  therefore,  being  properly 
emptied.  The  fault  lies  in  the  original  opening  being  too 
small  and  the  union  of  the  surrounding  edges  taking  place 
by  granulation  instead  of  by  first  intention.     When  undue 


OPERATIONS— ARTIFICIAL  ANUS.         406 

contraction  begins  to  show  itself,  the  anus  should  be  dilated 
daily  bj  some  form  of  dilator ;  and  if  this  is  not  sufficient 
the  orifice  must  be  incised  to  the  required  extent. 

laumbar  aniui* — The  first  part  of  the  operation  resembles 
that  for  lumbar  colostomy.  After  identifying  the  bowel,  a 
knuckle  is  brought  outside  the  wound  and  left  in  situ.  No 
stitches,  according  to  Bryant,  are  necessary,  the  bowel  needs 
only  to  be  protected.  On  the  fourth  or  fifth  day  the  bowel 
is  punctured  with  a  tenotomy  knife,  and  the  opening 
enlarged  for  about  half  an  inch  in  length. 

There  is   no   need   to  describe  the   operations  for  the 
formation  of  an  artificial  anus  in  other  parts  of  the  intestine.' 
They  are  carried  out  on  much  the  same  lines  as  those  for 
the  formation  of  a  sigmoid  or  a  lumbar  anus. 

Closure  of  faecal  fiBtnla  and  artificial  anas. — After 
the  operations  of  colostomy  and  others  of  a  similar  nature 
in  other  parts  of  the  intestine,  it  occasionally  becomes 
necessary  to  close  the  fistula,  and  to  do  so  an  operation  is 
requisite. 

In  the  simplest  cases,  where,  for  instance,  no  obstruction 
any  longer  exists  below  the  artificial  orifice,  and  where  the 
fistula  is  only  prevented  from  closing  by  reason  of  a  pro- 
jecting process  of  mucous  membrane,  all  that  is  necessary  is 
to  dissect  away  the  latter  and  draw  together  the  freshened 
skin  edges. 

In  cases  where  the  fistula  is  kept  open  on  account  of  a 
projecting  "spur"  which  prevents  the  free  passage  of  the 
contents  of  the  bowel  above  into  the  segment  below,  means 
must  be  taken  to  remove  it.  The  existence  of  a  "  spur " 
indicates  that  a  considerable  portion  of  a  knuckle  of  intestine 
is  adherent  to  the  parietes,  and  that  the  6stula  approaches 
that  of  an  artificial  anus.  The  operation  for  the  remedy  of 
this  condition  is  divisible  into  two  stages :  the  first  consists 
in  the  destruction  of  the  "spur";  and  the  second  in  the 
closure  of  the  orifice  in  the  bowel,  and  in  the  parietes.  To 
remove  the  "spur"  various  kinds  of  clamps  have  been 
invented.  All  have  the  object  of  causing  the  "  spur "  to 
slough  away  by  the  continued  pressure  of  the  two  blades  of 
the  clamp.  An  enterotome,  originally  invented  by  Dupuy- 
tren  and  known  by  his  name,  answers  the  purpose  well. 

To  close  the  intestinal  and  the  parietal  orifices,  the 
following  method  may  be  employed  : 
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The  anus  is  first  cleansed,  and  staffed  to  a  sufficient 
extent  so  as  to  check  any  possil^  contamination  of  the 
peritoneal  cavity  by  the  escape  of  fscal  material.  An 
incision  of  sufficient  length  is  made  to  open  the  free 
abdominal  cavity  above  and  below  the  anus,  and  to  embrace 
the  latter  within  it.  After  the  adhesions  are  separated  and 
the  bowel  thus  liberated,  it  is  withdrawn  through  the 
parietal  wound,  and  either  enterectomy  is  performed,  or  the 
orifice  is  closed  and  the  loop  containing  the  anus  "  short- 
circuited." 

12.  Appendicectomy. — ^The  operation  consists  in  the 
removal  of  the  appendix  vermiformis  for  disease  connected 
with  the  part. 

OpercUion, — When  appendicectomy  is  performed  during' 
the  quiescent  period  in  cases  of  relapsing  appendicitis,  the 
same  precautions  should  be  taken  and  the  same  preparations 
made  as  for  any  other  operation  upon  the  gastro-intestinal 
canal.  The  bowels  should  be  emptied  by  aperient  medidnee, 
and  the  use  of  copious  fluid  enemata  on  the  morning  of  the 
opei*ation.  The  skin  is  cleansed  in  the  usual  way,  and 
proper  attention  is  devoted  to  the  clothing  of  the  patient 
and  the  warmth  of  the  operating-room. 

Parietal  incision. — ^The  practice  which  I  now  always 
adopt  is  to  make  my  incision  according  to  the  special  features 
indicated  by  the  case.  If  I  can  feel  an  enlarged  appendix, 
or  there  is  a  resistance  only  to  be  detected,  the  centre  of 
the  various  incisions  is  kept  over  the  centre  of  the  involved 
area.  A  five  or  six  inch  curvilinear  incision  is  carried 
through  the  skin,  superficial  fascia,  and  aponeurosis  of  the 
external  oblique.  The  margins  of  this  wound  are  widely 
retracted.  The  second  incision  passes  almost  at  right  angles 
to  this,  and  in  the  direction  more  or  less,  therefore,  of  the 
fibres  of  the  internal  oblique  and  transversalis ;  the  margins 
of  this  incision  are  also  forcibly  retracted  while  the  third 
Incision  divides  the  transversalis  fascia,  subperitoneal  fat, 
and  peritoneum  in  a  direction  similar  to  the  fi[rst.  Betract- 
ing  the  margins  of  this  incision,  the  large  intestine  is  first 
sought  for,  which  may  involve  the  separation  of  many 
adhesions.  The  bowel  is  known  by  its  longitudinal  muscular 
bands,  and  one  of  these  being  traced  down  will  lead  to  the 
appendix.  As  the  adhesions  are  carefully  separated  the 
bowel  is  withdrawn  as  much  as  possible  through  the  wound. 
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and  when  once  a  oommmuGation  is  establiehed  between  the 
affected  area  and  the  general  peritoneal  cavity,  packing  of 
sterilised  tissue  should  be  so  inserted  as  to  prevent  the 
possibility  of  any  contamination  of  the  abdominal  cavity. 
The  surgeon  is  thus  enabled  to  work  away  with  absolute 
safety. 

This  mode  of  reaching  the  appendix  was  originally  pro- 
posed by  McBumey,  and  is  in  every  sense  an  admirable 
one  when  more  room  than  it  affords  is  not  required.  It 
necessitates  at  least  two  assistants  to  retract  well  the 
mai^ins  of  the  two  different  lines  of  incision.  If  sufficient 
room  is  not  afforded  it  becomes  necessary  to  divide  trans- 
versely— that  is  to  say,  in  the  same  direction  as  the  super- 
ficial and  deep  indsion — ^the  internal  oblique  and  transver- 


When  the  appendix  has  been  isolated  and  brought  within 
the  sphere  of  operation,  the  simplest  and  most  rapid  method 
of  its  removal  consists  in  finrt  tying  and  dividing  its 
mesentery,  and  then  passing  a  ligature  tightly  around  it 
near  its  origin  from  the  oecum,  cutting  it  off  and  then 
cleaning  well  or  cauterising  the  end  of  the  stump.  This 
method  may  and  frequently  will  do  perfectly  well.  It 
leaves,  however,  an  element  of  risk,  in  the  piece  of  mucous 
membrance  which  is  necessarily  exposed  and  projects  from 
the  orifice  of  the  stump.  When  the  disease  of  the  appendix 
consists  in  some  inflammatory  affection  of  the  mucous  lining, 
this  latter  is  liable  to  prove  an  infective  focus,  and  should 
therefore  be  securely  dealt  with.  To  attain  this  object 
several  plans  have  been  suggested.  One  of  the  simplest  is 
to  ligature  and  remove  the  appendix  close  to  the  ctecum, 
and  then  draw  together  by  a  few  stitches  two  folds  of  the 
neighbouring  ccecal  peritoneum.  The  stump  is  thus  buried. 
By  some  it  is  advised  to  scarify  the  serous  membrane  before 
uniting  it  over  the  stump  to  ensure  a  more  secure  closure. 

The  wound  is  closed  by  three  lines  of  sutures  correspond- 
ing to  the  three  incisions.  The  first,  a  series  of  interrupted 
silk  stitches,  takes  up  the  margin  of  the  peritoneum  and 
transversalis  fascia ;  the  second,  also  a  series  of  interrupted 
silk  stitches,  takes  up  the  internal  oblique  and  transversalis ; 
and  lastly,  the  skin  and  external  oblique  are  brought 
together  by  a  continuous  suture.  I  prefer,  however,  to 
introduce  a  double  continuous  suture,  one  for  the  external 
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aponeurosis  and  one  for  the  skin,  making  in  all  four  separate 
series  of  sutures. 

The  operation  as  thus  described  I  have  performed  several 
times,  and  where,  as  is  most  frequently  the  case  in  appen- 
dicectomy  for  recurrent  appendicitis  in  the  quiescent  period, 
the  wound  heals  by  first  intention,  the  abdominal  wall  is  as 
sound  as  it  was  before  operation,  and  remains  so. 

The  many  complications  and  difficulties  which  may  be 
encountered  in  attempts  to  remove  the  appendix  have 
already  been  described  (see  page  373) ;  and  from  a  reference 
to  these  it  will  be  seen  what  modifications  of  the  above 
mode  of  operating  may  be  necessary  regarding  the  size  and 
position  of  the  skm  incision,  the  mode  of  dealing  with  the 
appendix,  and  the  after  treatment  oi  the  wound. 

13.  Other  operatioiui.  —  There  are  seveitd  other 
operations  in  which  the  bowel  plays  an  important  part,  but 
which  it  is  usual  to  describe  under  other  headings.  Thus 
the  operation  of  gastro-enterostomy  has  been  fully  described 
in  the  operations  upon  the  stomach.  The  operation  of 
cholecyst-enterostomy  is  usually  dealt  with  in  works  upon 
diseases  of  the  gall  bladder ;  it  consists  in  forming  a  fistulous 
communication  between  this  viscus  and  the  bowel.  The 
operation  of  uretero-enterostomy  consists  in  a  lateral 
implantation  of  the  ureters  into  some  part  of  the  intestine, 
usually  the  rectum  or  the  colon.  An  operation  which  is 
called  '^cystenterostomy''  has  been  devised  for  establishing 
a  communication  between  the  posterior  wall  of  an  extro- 
verted bladder  and  the  intestine. 
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CHAPTER  LI. 

ANATOMY   AND   PHYSIOLOGY.       SURGICAL    ANATOMY. 
METHODS   OF   EXAMINATION. 

Anatomy. — ^The  rectum  extends  from  the  left  sacro- 
iliac STDchondrosiB  to  the  anus.  It  measures  in  the  adult 
about  eight  inches  in  length,*  varying  somewhat  according 
to  the  height  of  the  individual.  In  short  women  it  may 
not  be  longer  than  five  inches.  It  takes  a  somewhat 
winding  course,  passing  downwards  from  the  left  side 
above,  to  the  median  Tine,  then  following  the  concavity 
of  the  sacrum  and  coccyx,  and  finally  turning  sharply 
backwards  round  the  latter  to  reach  the  anus.  It  is 
constricted  at  the  anus,  and  slightly  also  at  its  com- 
mencement or  junction  with  the  sigmoid  flexure ;  between 
these  two  points  it  is  dilated.  In  shape  it  may  be  roughly 
likened  to  a  dub,  the  most  dilated  portion  being  below, 
about  an  inch  within  the  anus.  In  some  cases  there  is 
a  tendency  to  pouching  of  the  bowel  forwards  immediately 
prior  to  it-s  constriction  at  the  sphincters.  The  rectum  is 
kept  in  a  more  or  less  fixed  position  by  means  of  the  peri- 
toneum and  the  recto-vesical  fascia.  The  former,  by  its 
attachment  to  the  sacrum  behind,  after  surrounding  the 
upper  portion  of  the  bowel,  constitutes  a  meso-rectum, 
while  the  latter  forms  a  sheath  which  surrounds  and 
supports  the  lower  segment. 

In  order  to  simplify  the  description  of  the  rectum  and  its 
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relations,  it  is  divided  into  three  parts — an  upper,  middle, 
and  lower. 

The  upper  ov  first  portion  extends  from  the  left  sacro- 
iliac synchondrosis  to  the  middle  of  the  third  sacral  verte- 
bra. It  measures  about  three  and  a  half  inches  in  length, 
and  is  almost  entirely  surrounded  by  peritoneum.  Posteri- 
orly it  is  in  contact  with  the  pyriformis  muscle,  the  sacral 
plexus  of  nerves,  and  the  branches  of  the  internal  iliac 
artery  of  the  left  side,  which  separates  it  from  the  sacrum 
and  the  sacro-iliac  joint.  In  front  is  the  recto-vesical 
pouch  in  the  male  and  Douglas's  pouch  in  the  female,  both 
of  which  contain  coils  of  small  intestine. 

The  middle  or  second  portion  extends  from  the  middle  of 
the  third  sacral  vertebra  to  the  tip  of  the  coccyx.  It 
measures  about  three  inches  in  length,  and  is^  covered 
by  peritoneum  on  the  front  and  sides  above,  but  only 
in  front  below.  Posteriorly  it  lies  in  the  hollow  of  the 
sacrum  and  coccyx,  and  in  front  it  has  the  trigone 
of  the  bladder,  the  prostate,  and  the  vesiculae  seminale^ 
and  vasa  deferentia  in  the  male  and  the- vagina  in  the 
female. 

The  lov}er  or  third  portion  extends  from  the  tip  of  the 
coccyx  to  the  anus.  It  measures  about  an  inch  and  a  half 
in  length.  A  triangular  space  intervenes  between  it  and 
the  membranous  and  bulbous  portions  of  the  urethra  in  the 
male,  and  between  it  and  the  vagina  in  the  female.  The 
lower  inch  of  this  part  constitutes  the  anal  portion  of  the 
rectum. 

Stractore. — The  structure  of  the  rectum  resembles  in 
many  points  that  of  the  colon ;  it  differs,  however,  in  the 
distribution  and  arrangement  of  its  coats.  Thus  the  ex- 
ternal or  serous  coat,  formed  by  the  peritoneum,  only  con- 
stitutes a  tunic  of  the  upper  half  of  the  rectum.  It 
surrounds  the  upper  portion,  forms  the  front  of  the  second 
part,  and  only  exists  on  the  upper  part  of  the  sides  of  the 
latter;  the  third  part  has  no  serous  coat.  The  muscular 
coat  is  uniformly  distributed  around  the  bowel.  The  ex- 
ternal longitudinal  fibres  are  thicker  above  than  below ; 
while  the  internal  are  thicker  below  than  above,  forming 
the  internal  sphincter  at  the  anus.  The  middle  portion  of 
the  levator  ani  muscle  is  connected  with  the  lower  part  of 
the  rectum ;  its  fibres  are  prolonged  upon  the  bowel  until 
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they  blend  with  the  external  sphincter.  Oripps  *  maintains 
that  the  fibres  of  the  levator  ani  pass  from  the  front  and 
sides  backwards  to  the  coccyx,  and  so  encircle  the  bowel  as 
to  have  a  sphincter-like  action  upon  it. 

The  mucous  membrane  is  thicker,  redder,  and  more  vas- 
cular than  that  lining  the  colon.  Like  it,  however,  it  is 
covered  with  the  same  columnar- shaped  epithelial  cells. 
The  mucous  membrane  rests  upon  a  comparatively  lax 
submucous  tissue,  which  admits  of  considerable  freedom 
of  movement  upon  the  muscular  coat.  When  in  a  con- 
tracted condition  the  mucous  membrane  is  thrown  into 
numerous  longitudinal  folds,  which  disappear  on  distension 
of  the  bowel.  Other  folds,  transverse  or  oblique  in  direc- 
tion, are  more  or  less  permanent.  Three  of  these,  larger 
than  the  rest,  are  known  as  Houston's  folds.  They  are 
somewhat  obhque  in  direction,  and  are  half  an  inch  or  more 
in  depth.  "One  of  these  projects  backwards  from  the 
upper  and  fore  part  of  the  rectum  opposite  the  prostate 
gland;  another  is  placed  higher  up,  at  the  side  of  the 
bowel ;  and  a  third  still  higher." 

The  mucous  membrane  contains  numerous  crypts  of 
Lieberkiihn ;  and  deeper  than  these  glands  are  scattered 
rounded  lymphoid  follicles  resembling  the  solitary  glands  of 
the  small  intestine. 

Vessels  and  nenres  of  the  rectum.— The  arteries 
which  supply  the  rectum  come  from  three  different  sources. 
Those  to  the  upper  part  come  from  the  inferior  mesenteric, 
and  are  known  as  the  superior  hcernorrhoidal ;  those  to  the 
middle  portion  are  the  middle  hcemorrhoidal.,  branches  of 
the  internal  iliac;  and  those  to  the  lowest  segment  the 
inferior  hoemorrhoidalf  branches  of  the  pudic  artery.  In 
the  upper  half  of  the  rectum  the  arteries  perforate  the 
muscular  coat  and  form  a  network  in  the  submucous  tissue. 
In  the  lower  half  the  vessels,  after  penetrating  the  musculai* 
coat,  take  a  longitudinal  course  towards  the  anus,  where 
they  finally  join  by  numerous  transverse  branches. 

The  veins  follow  the  distribution  of  the  arteries.  Com- 
mencing as  a  plexus  at  the  lowest  part  of  the  bowel  they 
pass  upwards,  and  end  by  joining  branches  which  terminate 
in  the  internal  iliac  vein  and  in  the  inferior  mesenteric 

*  Diseases  of  the  Rectum  and  Anus,  1884,  p.  8. 
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▼eio.  Blood  ifi  thus  returned  to  the  vena  cava,  either 
directly  through  the  iliac  veina  or  indirectly  through  the 
portal  eystem. 

The  lymphatic  vessde  are  of  large  size.  They  pass  from 
the  bowel  through  small  glands  which  lie  on  its  outer  wall, 
and  then  upwards  by  the  meso-reotum  to  the  sacral  and 
lumbar  glands. 

The  nerves  are  derived  mostly  from  the  pdvic  plezosee  of 
the  sympathetic,  which  are  derivatives  of  the  hypogastric 
plexus  situated  in  front  of  the  upper  part  of  the  sacrum. 
Some  branches  also  pass  from  the  sacral  plexus  of  the 
cerebro-spinal  system. 

Physiology. — The  rectum  when  at  rest  is  usually 
empty,  and  the  mucous  walls  in  contact.  The  descent  of 
fieces  into  the  canal  usually  induces  the  act  of  defecation. 
The  rectum  can,  however,  tuet  as  a  temporary  receptacle  for 
the  fsBces  until  their  voluntary  ejection.  Normal  defecation 
consists  in  the  continuance  of  a  peristaltic  wave  which  com- 
mences in  the  intestine  above  and  continues  downwards 
until  the  relaxed  sphincters  admit  of  the  escape  of  the 
faeces.  Too  violent  ejection  is  supposed  to  be  somewhat 
checked  by  Houston's  valves,  which  retard  the  downward 
progress  of  the  fseces.  These  valves  also  serve  to  support 
the  contents  and  prevent  undue  pressure  upon  the  sphincters. 

The  action  of  the  levator  ani  is  considered  by  some  to  be 
of  the  nature  of  a  sphincter :  by  others  to  give  support  to 
the  lower  part,  and  by  contracting  to  draw  it  up  and  invert 
its  anal  border  after  defecation. 

The  mucous  membrane  secretes  mucus  for  the  lubrication 
of  the  fsBces  to  facilitate  their  passage  through  the  anus. 

Free  absorption  of  fluids  takes  place ;  and,  as  shown  by 
the  successful  employment  of  enematxL,  the  bowel  also 
absorbs  certain  solid  ingredients  when  administered  in  a 
suitable  form. 

Surgical  anatomy. — ^When  the  finger  is  inserted  into 
the  rectum  the  involuntary  contraction  of  the  sphincters  is 
felt  for  about  an  inch  up  the  bowel.  If  the  patient  is 
made  to  voluntarily  draw  up  the  bowel,  "  the  upper  margin 
of  the  contracted  portion  ends  abruptly  and  gives  a  sensa- 
tion of  a  broad  muscular  band  round  the  bowel."  This 
Cripps  attributes  to  the  voluntary  contraction  of  the  levator 
ani  muscle. 
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With  the  finger  thus  inserted  the  shape  and  capacity  of 
the  bowel  can  be  recognised.  If  the  rectum  be  fir^t 
partially  distended  with  water  a  better  notion  is  obtained 
of  its  size. 

While  the  finger  cannot,  in  the  majority  of  adult  cases, 
reach  much  beyond  three  to  four  inches,  this  will  as  a  rule 
embrace  that  part  of  the  bowel  which  is  uncovered  by  peri- 
toneum. Downward  pressure  on  the  part  of  the  patient 
increases  the  length  which  can  be  examined.  The  depth 
to  which  the  recto-vesical  peritoneal  pouch  may  descend 
depends  upon  the  empty  or  distended  condition  of  the 
bladder.  Aoooitling  to  Cripps  the  distance  from  the  anus 
to  the  peritoneum  is  only  two  and  a  half  inches  when  the 
bladder  and  rectum  are  empty;  but  when  distended  an 
additional  inch  is  added. 

In  the  nude  the  finger  within  the  rectum  detects  on  the 
anterior  surface,  about  an  inch  and  a  half  to  two  inches 
from  the  anus,  itie  prostate  gland.  In  fi*ont  of  this  exists 
the  membranous  part  of  the  urethra  which  is  recognised  on 
the  passage  of  a  catheter.  Posterior  to  the  prostate  is  felt 
the  apex  of  the  trigone  of  the  bladder,  with  the  ejaculatory 
duets,  and  the  vesiculs  seminales  on  each  side.  In  children 
the  bladder  in  its  entirety  can  be  easily  palpated  bimanually. 
The  finger  can  also  detect  the  pulsation  of  the  haemorrhoidal 
arteries,  and  distinguish  one  or  more  of  Houston's  folds. 
Laterally  there  is  felt  the  soft  unresistant  tissues  of  the 
ischio-rectal  fossse. 

In  the  rectum  of  the  female  the  os  uteri  is  distinctly  felt 
on  the  anterior  wall ;  and  anterior  to  this  is  the  thin  septum 
between  the  rectum  and  the  vagina. 

The  upper  portion  of  the  rectum,  and  the  parts  in 
relation  to  it,  can  only  be  detected  by  the  introduction  of 
the  hand.  In  addition  to  the  facts  ascertainable  by  the 
finger  and  given  above  the  following  points  are  elicited : 
'*  Through  the  posterior  wall  of  the  bowel  the  coccyx  and 
sacrum  can  be  felt,  the  curve  of  the  sacrum  being  readily 
followed  by  the  hand.  The  projecting  spine  of  the  ischium 
on  each  side  of  the  pelvis  is  a  valuable  landmark.  From 
this  point  the  outlines  of  the  greater  and  lesser  sacro- 
ischiatic  foramina  can  be  traced  by  the  fingers.  ...  If 
the  hand  be  now  pushed  farther  up  the  gut,  the  pro- 
montory of  the  sacrum  is  reached;   the  pulsation  of  the 


416  THE  RECTUM. 

iliac  vessels  becomes  manifest,  and  the  course  of  the  external 
iliac  can  be  traced  along  the  brim  of  the  pelvis  to  the  crural 
arch.  .  .  .  The  internal  iliac  artery  can. also  be  followed  to 
the  upper  part  of  the  great  sacro-ischiatic  foramen.  By 
semi-rotatory  movement,  and  alternately  flexing  and  ex- 
tending the  fingers,  the  hand  can  gradually  be  insinuated 
into  the  commencement  of  the  sigmoid  flexure.  In  the 
sigmoid  flexure  the  fingers  can  explore  the  whole  of  the 
lower  part  of  the  abdomen.  ...  In  the  female  the  uterus 
in  the  middle  line  and  the  ovaries  on  either  side  can  be 
readily  diBtiuguished.''*     (Walsham.) 

In  introducing  the  hand  into  the  rectum,  two  fingers 
should  be  inserted  first,  then  the  other  two,  and  lastly  the 
thumb.  The  passage  of  the  hand  is  facilitated  by  freely 
lubricating  it  with  vaseline,  and  by  the  application  of  the 
other  hand  upon  the  abdomen.  Progress  should  be  effected 
by  a  careful  rotatory  motion  of  the  hand.  As  regards  the 
size  of  the  hand  which  it  is  possible  to  introduce  without 
causing  immediate  danger  or  subsequent  incontinence  of 
fsBces,  it  naturally  follows  that  the  smaller  the  hand  the 
less  must  be  the  untoward  consequences.  Walsham's  hand 
measured  somewhat  less  than  seven  and  a  half  inches. 
Bryant  also  succeeded  with  his  hand,  which  measures  nine 
and  a  quarter  inches. 

Method  of  performing  rectal  exa/miruUion. — Prior  to  any 
examination  of  the  rectum  it  is  advantageous,  when  possible, 
to  administer  a  water  enema.  One  of  three  positions  is 
usually  adopted  for  examination.  The  patient  is  either 
placed  on  the  side,  or  on  the  back^  or  on  the  knees  and 
chest.  In  the  lateral  position  the  patient  lies  on  a  couch 
or  table  of  ordinary  height,  preferably  on  the  left  side,  with 
the  knees  flexed  and  the  thighs  drawn  up.  In  the  dorsal 
position  the  knees  and  thighs  are  flexed  and  abducted,  the 
position  being  the  same  as  that  for  lithotomy.  In  both 
these  positions  the  pelvis  should  be  raised  upon  a  pillow,  so 
that  the  intestines  gravitate  away  from  the  pelvis.  In  the 
knee-breast  posture  the  patient  kneels  upon  the  table  with 
the  chest  resting  upon  the  arms  folded  across  the  table. 

The  index  finger  of  the  right  hand  is  lubricated  with 
vaseline.     By  slow  and  gradual  insertion  the  contraction  of 

*  St,  Bartholomew's  Hospital  Reports,  1876,  voLxii. 
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the  tphincter  is  overcome,  and  the  finger  introduced  withoat 
causing  much  pain. 

When  it  is  desirable  to  see  the  parts  as  well  as  feel  them, 
one  of  the  many  forms  of  rectal  speculum  is  introduced 
with  the  same  precantioos  as  the  finger.  If  good  natural 
light  cannot  be  obtained  some  artificial  means  must  be 
employed;  and  for  this  purpose  lamps  with  reflectors  are 
sometimes  used.  An  exoellent  method  is  to  reflect  a  light 
from  an  ordinary  laryngoscopic  mirror  fixed  on  the  surgeon's 
forehead. 

Whether  the  finger  or  the  speculum' be  used,  not  only 
should  the  lining  wall  of  the  gut  be  carefully  examined,  but 
it  should  be  noted  whether  either  on  withdrawal  is  tinged 
with  blood  or  purulent  material. 


CHAPTER  LII. 


INJURIES.       FOREIGN    BODIES.       FJECAL   CONCRETIONS. 

The  deep  and  protected  position  of  the  rectum  within  the 
oeseouri  walls  of  the  pelvis  renders  it  specially  exempt  from 
all  those  forms  of  injury  which  are  liable  to  affect  the  other 
more  exposed  parts  of  the  gastro- intestinal  canal.  The 
region  of  the  perineum,  and  the  orifice  of  the  rectum  itself, 
naturally  form  the  most  vulnerable  parts.  Hence  nearly 
all  injuries  are  inflicted  by  the  impingement  of,  or  the 
introduction  of  bodies  into,  this  region.  The  only  excep- 
tions are  gunshot  wounds  and  severe  fractures  of  the  pelvis. 
Injuries  which  result  from  some  impingement  are  among 
the  commonest  and  most  severe  of  wounds  of  this  region. 
A  fall  upon  some  more  or  less  hard  and  pointed  body 
results  in  the  latter  entering  the  perineum  and  cutting 
or  lacerating  the  walls  of  the  bowel  and  the  tissues  sur- 
rounding it.  Injuries  of  this  nature  are  accidental.  On 
the  other  hand,  injuries  of  various  degrees  of  magnitude 
have  been  produced  by  the  voluntary  introduction  of  agents 
of  various  kinds  through  the  anus.  In  some  instances 
bodies  have  been  introduced  with  the  object  of  temporary 

2d 


418  THE  RECTUM. 

oonoealment ;  while  in  others  they  have  been  employed  for 
special  purposes.  Among  the  latter  it  is  interesting  to 
note  that  severe  injury  has  been  inflicted  by  surgeons  in 
making  use  of  the  rectum  for  operative  purposes  elsewhere. 
Thus  rupture  of  the  rectum  with  fatal  result  has  followed 
its  distension  by  Petersen's  bag  in  performing  suprapubic 
cystotomy.  Another  source  of  injury  has  been  in  the  use 
of  Davy's  lever  from  compression  of  the  common  iliac 
artery  in  amputation  at  the  hip  joint ;  and  a  similar  source 
is  found  in  the  forcible  introduction  of  solid  bougies  for 
stricture,  which  have  been  made  to  perfoiute  the  upper 
part  of  the  bowel  wall  and  cause  death  by  peritonitis. 
Such  a  simple  procedure  as  the  introduction  of  enemata  has 
been  followed  by  serious  results,  due  directly  to  the  careless 
employment  of  injecting  apparatus. 

The  rectum  has  also  been  injured  by  the  surgeon  in 
cutting  for  stone  in  perineal  lithotomy,  both  in  the  median 
and  the  lateral  operation. 

Injuries  usually  of  a  slighter  nature  are  eflfected  by 
foreign  bodies  passing  into  the  bowel  from  above.  These, 
however,  will  be  alluded  to  later. 

Ruptures,  lacerations,  and  contusions  of  the  anterior 
wall  are  produced  during  parturition.  Injuries  of  this 
character  are  usually  more  fully  described  in  works  on 
Gynaecology. 

Nature  of  injury  inflicted, — The  agent  inflicting  the 
injury  chiefly  determines  the  kind  of  lesion  produced.  It 
may  be  of  the  nature  of  a  contused,  incised,  punctured,  or 
lacerated  wound.  The  higher  the  seat  of  the  injury  the 
more  likelihood  is  there  of  the  peritoneal  cavity  being 
involved.  The  extreme  vascularity  of  the  bowel,  and  the 
want  of  any  Arm  support  to  the  vessels,  renders  consider- 
able haemorrhage  possible. 

ResrdU  of  injury. — Injuries  which  involve  a  part,  and 
not  the  entire  bowel  wall,  usually  heal  well.  When,  ho-w- 
ever,  the  whole  thickness  of  the  wall  is  involved,  complica- 
tions are  liable  to  be  present,  or  subsequently  arise  from 
injuries  inflicted  upon  neighbouring  parts.  Complete  per- 
foration, rupture,  or  laceration  occurring  in  the  upper  half 
of  the  rectum  may  open  the  general  peritoneal  cavity; 
while  like  lesions  occurring  lower  down  may  open  the 
bladder  or  urethra  in  the  male,  or  the  vagina  in  the  female. 
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Inflammation  arising  as  the  result  of  iojury  may  be 
limited  to  the  bowel  wall,  causing  either  a  localised  or  a 
general  proctitis.  This  may  end  in  ulceration  or  sloughing, 
especially  if  there  has  been  laceration  of  the  parts,  and 
this,  too,  may  end  at  a  later  period  in  the  formation  of 
stricture. 

When  inflammation  has  extended  into  the  perirectal 
tissue,  abscess  may  form,  and  if  it  does  not  discharge  into 
the  bowel,  it  may  burrow  and  open  externally.  Abscesses 
which  burst  into  the  bladder  may  result  in  recto-vesical 
fistulas. 

Symptoms. — ^The  severity  and  nature  of  the  injury  will 
mostly  determine  the  character  of  the  symptoms.  Bleeding 
may  prove  a  prominent  feature  where  much  laceration  of 
the  bowel  wall  has  taken  place,  but  neither  its  presence  nor 
its  absence  must  be  counted  upon  as  any  true  criterion  of 
the  nature  of  the  wound.  Pain  may  be  felt  both  in  the 
region  itself,  and  reflexly  in  other  parts,  as  above  the 
pubes,  and  in  the  perineum.  Any  *^ movement"  of  the 
bowels  will  cause  pain.  These  various  symptoms  become 
augmented  if  inflammation  sets  in  ;  fever  and  other  con- 
stitutional disturbances  are  then  added. 

Treatment. — ^The  only  immediate  treatment  that  is 
likely  to  be  required  will  be  to  check  any  undue 
haemorrhage.  The  anus  should  be  forcibly  dilated,  and  any 
bleeding  points  secured  by  ligature ;  failing  such  means, 
compression  should  be  exercised  by  the  insertion  of  a  tube 
or  catheter  wound  round  with  some  antiseptic  tissue  to  the 
required  diameter.  Any  complication  existing  at  the  time, 
or  arising  subsequently,  must  be  dealt  with  on  general 
surgical  lines. 

Foreign  bodies.  Fsocal  concretions.— By  foreign 
bodies  in  the  rectum  is  understood  only  such  as  become 
impacted  and  give  rise  to  symptoms.  The  class  is  a  large 
one,  because  it  embraces  two  sources  from  which  these 
substances  may  be  derived.  Either  they  descend  into  the 
rectum  from  above,  or  they  are  introduced  into  it  through 
the  anus. 

With  regard  to  the  former  source,  the  "  bodies  "  consist 
either  of  materials  ingested  or  of  those  formed  within  the 
intestinal  canal,  mostly,  however,  of  the  former.  These 
may  be  articles  of  ordinary  diet,  such  as  fish  bones,  chicken 
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bones,  and  parts  of  foods  which  fail  to  be  digested  in  their 
passage  through  the  stomach  and  intestines ;  or  they  may 
consist  of  such  foreign  materiab  as  nails,  pieces  of  cloth, 
&c.  An  interesting  account  of  twenty  cases  of  foreign 
bodies  impacted  in  the  rectum  is  given  by  Goodsall ;  *  the 
materials  consisted  in  almost  all  instances  of  bones,  mostly 
from  fish.  Some  of  the  inferences  drawn  from  these  cases 
are, — that  the  accident  is  more  commonly  met  with  after 
thirty-five  years  of  age  :  that  a  bone  takes  from  one  to  nine 
days  to  pass  from  the  mouth  to  the  rectum  :  that  the  pain 
comes  on  suddenly  while  the  motion  is  being  passed  :  that 
there  is  constant  pain  or  discomfort  in  the  rectum  and 
sometimes  also  in  the  subjacent  parts,  from  the  time  of  the 
puncture  until  the  foreign  body  has  been  removed  ;  and  that 
the  site  of  the  puncture  is  within  the  last  inch  or  three- 
quarters  of  an  inch  of  the  anus. 

When  derived  from  the  latter  source,  there  is  no  limit  to 
the  extraordinary  number  and  nature  of  the  articles  which 
patients  from  most  varied  motives  may  introduce  into  the 
rectum. 

The  impaction  of  fceces  within  the  rectum  owes  its  origin 
to  various  causes.  In  some  cases  a  want  of  tone  in  the 
muscular  wall  of  the  bowel  allows  of  a  gradual  distension  of 
the  part.  As  a  result  of  prolonged  retention,  and  the 
consequent  absorption  of  all  fluid  constituents,  the  fiecal 
mass  assumes  a  more  solid  and  compact  consistency  until 
it  forms  a  hard  mass  which  no  voluntary  efifort  on  the  part 
of  the  patient  can  expel.  In  other  cases  a  concretion,, 
which  may  possibly  have  a  fish  bone  or  other  like  substance 
as  a  nucleus,  forms  in  the  bowel  above,  and  then  descending 
into  the  rectum,  gets  lodged  in  a  mucous  fold  or  pouch, 
where,  by  faecal  accretion,  it  enlarges,  and  finally  becomes 
too  large  for  expulsion. 

Sjrmptoiiui. — Considerable  variation  necessarily  exists  in 
the  KymptoDis  which  may  be  present  in  any  case  of  impacted 
foreign  body,  for  the  patient's  sufferings  must  largely 
depend  upon  the  character  of  the  body  impacted  and  the 
injury  inflicted  upon  the  bowel  wall.  Further,  the  com- 
pleteness with  which  the  canal  is  blocked  will  influence  very 
naturally  the  amount  of  constitutional  disturbance. 

*  St.  Bartholomew's  Hospital  Reports,  1887,  vol.  xxiii.  p.  71. 
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In  its  simplest  effects  a  foreign  body  may  cause  no 
further  distaress  than  an  ill-defined  sense  of  discomfort,  from 
which  the  patient  only  gets  relief  by  a  complete  evacuation 
of  the  bowels.  In  cases,  however,  where  the  impaction 
mesas  some  perforation  of,  or  undue  pressure  upon,  the 
bowel  wall,  pain  becomes  a  prominent  and  often  an 
excruciating  symptom,  felt  in  the  region  itself,  and  often  in 
the  abdomen,  and  in  the  perineum. 

The  patient  frequently  becomes  greatly  distressed  at  his 
own  ineffectual  efforts  at  extraction  or  expulsion,  and  con 
stant  straining  and  tenesmus  leads  to  a  patulous  and  swollen 
condition  of  the  mucous  membrane  at  the  anus.  Frequency 
of  micturition  may  exist  either  from  undue  pressure  upon 
the  bladder  or  from  reflex  nerve  irritation.  Pressure  on 
the  sacral  plexus  posteriorly  may  cause  pain  to  radiate 
down  the  lower  extremities.  Blood,  in  variable  quantity,  is 
occasionally  discharged  from  the  anus,  and  as  time  pro- 
gresses this  may  be  mixed  with  mucus  or  pus,  indicating 
the  appearance  of  inflammation  and  ulceration.  Constipa- 
tion is  a  common  symptom  in  most  cases ;  but  while  no 
solid  motion  is  passed,  it  is  frequent  for  some  oflensive 
slimy  material  to  be  expelled,  as  the  result  of  constant 
efforts  to  get  relief. 

Diagnosis. — Much  diificulty  frequently  exists  in  attri- 
buting the  symptoms  to  their  true  cause,  and  in  detecting 
the  presence  of  a  foreign  body  when  suspected.  Most 
di£Sculty  in  diagnosis  is  eocountered  in  those  cases  where 
the  foreign  body  has  descended  from  above  into  the  rectum. 
Whether  the  obstruction  be  complete  or  only  partial,  it  is 
often  only  by  careful  digital  examination  that  the  source  of 
the  trouble  is  found.  Should  perchance  the  ^'body^'  or 
'*  bodies  "  be  impacted  at  the  upper  part  of  the  rectum,  the 
real  source  of  obstruction  may  not  be  detected  until  after 
the  abdomen  has  been  opened.  '^  Bodies  "  introduced  per 
anum  do  not  as  a  rule  pass  out  of  reach  of  the  flnger; 
exceptions,  however,  occasionally  occur.  In  this  latter 
class,  assistance  is  often  obtained  from  the  confession  of  the 
patient,  the  severity  of  whose  symptoms  may  no  longer 
permit  him  to  conc^  the  true  cause  of  his  sufferings.  The 
best  indication  of  the  existence  of  an  impacted  foreign  body 
is  the  sense  conveyed  to  the  patient  of  something  within  the 
rectum  which  constant  calls  to  stool  fail  to  relieve. 
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Prognosis. — If  the  foreign  body  has  remained  only  a 
short  time  impacted,  and  the  immediate  injury  to  the  bowel 
is  only  slight,  removal  should  be  followed  by  complete  and 
permanent  relief.  If  on  the  other  hand  the  impaction  is 
prolonged,  many  complications  may  arise,  dependent  upon 
the  nature  of  the  agent  and  its  effect  upon  the  bowel  wall. 
Thus  inflammation,  ulceration,  or  sloughing  may  occur^ 
with  possibly  later  perforation.  Should  these  processes  take 
place  in  the  upper  part  of  the  rectum,  the  peritoneum  may 
become  involved,  and  then  either  a  local  peritonitis  set  up, 
with  possibly  abscess  formation;  or  a  more  general  peri- 
tonitis may  arise  and  prove  fatal. 

When  ulceration  takes  place  nearer  the  anal  extremity 
of  the  gut,  a  perirectal  abscess  may  form,  and  bursting 
externally  somewhere  in  the  perineum,  give  rise  to  one  of 
the  forms  of  fistula  in  ano.  Fistulous  communications 
may  also  be  formed  with  the  bladder  or  urethra  in  the 
male,  and  with  the  uterus  or  vagina  in  the  female. 

In  cases  of  less  extensive  injury  to  the  bowel  wall,  such 
for  instance  as  more  frequently  occurs  when  fseoes  are 
impacted  or  the  foreign  bodies  pass  into  the  bowel  from 
above,  the  mucous  membrane  becomes  inflamed  from  the 
constant  irritation  to  which  it  is  subjected.  In  some  cases 
this  irritation  leads  to  nothing  more  than  a  slight  catarrhal 
inflammation ;  in  others,  however,  its  severity  causes  the 
condition  to  be  almost  dysenteric  in  character. 

When  the  rectum  is  completely  blocked  by  the  impacted 
mass,  so  that  flatus  cannot  pass,  symptoms  of  acute  intestinal 
obstruction  set  in,  less  in  severity  as  a  rule  than  in  cases  of 
obstruction  higher  up  the  bowel. 

Treatment. — In  almost  all  cases  of  foreign  bodies  in 
the  rectum,  whether  introduced  from  below  through  the 
anus  or  descended  from  above,  mechanical  measures  alone 
are  of  service  in  effecting  removal.  When  within  reach  of 
the  finger,  a  careful  examination  should  be  first  made  to 
ascertain  the  nature  and  situation  of  the  obstructing  agent. 
If  it  be  found  too  large  to  be  easily  withdrawn,  the  anus 
should  be  dilated,  so  as  to  avoid  any  undue  laceration  of  the 
parts.  Should  difficulty  still  exist,  a  free  incision  may  be 
carried  through  the  sphincter  backward  towards  the  coccyx. 
By  traction  and  rotatory  movements,  exercised  either  with 
the  fingers  or  with  forceps,  most  obstacles  can  be  removed. 
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In  cases  where  the  "  body  "  has  been  forced  up  beyond 
the  reach  of  the  finger,  much  difficulty  may  be  encountered 
in  attempting  its  withdrawal.  If  extraction  cannot  be 
effected  by  a  long  pair  of  forceps,  the  surgeon  is  forced  to 
the  ultimate  resource  of  sigmoidotomy. 

When  the  rectum  is  obstructed  by  hard  fsaces,  or  foreign 
bodies  which  have  passed  into  it  from  above,  the  finger  is 
frequently  capable  of  breaking  down  the  mass  and  dis- 
lodging it  by  fragments.  Failing  the  finger,  a  scoop  or 
spoon  will  usually  prove  successful. 

If  there  is  reason  to  fear  that  the  rectum  has  already 
suffered  injury,  either  from  the  prolonged  retention  of  the 
foreign  body  or  from  the  special  nature  of  the  impactin 
agent,  or  perchance  during  the  process  of  removal,  every 
care  must  be  taken  to  give  the  parts  rest.  The  patient 
should  be  confined  to  bed,  mild  aperients  administered  to 
keep  the  motions  soft,  and  in  some  cases  the  bowel  washed 
out  with  warm  water.  All  complications  must  be  treated 
on  general  surgical  principles. 


CHAPTER  LIII. 


DISEASE.       INFLAMMATION  I     PROCTITIS,    PERIPKOCTITIS. 
NON-MAUGNANT    ULCERATION. 

In  discussing  diseases  of  the  rectum,  it  is  only  intended  to 
deal  with  such  as  involve  the  strictly  intestinal  portion  of 
the  canal.  Hence  such  affections  as  haemorrhoids,  fistula 
in  ano,  fissure,  and  anal  ulcer,  which  implicate  the  anus  and 
an  inch  or  so  of  the  bowel  above  it,  do  not  come  within  the 
scope  of  the  present  work. 

The  diseases  to  be  considered  are  inflammation,  ulceration, 
non-malignant  stricture,  carcinoma  and  sarcoma,  innocent 
tumours,  prolapse,  neuroses,  malformations,  and  conditions 
dependent  upon  external  influences. 

Inflammation. — Involvement  of  the  bowel  wall  alone 
constitutes  proctitis,  while  implication  of  the  tissues  around 
jt  is  termed  periproctitis 
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ProetftU. — ^The  inflammatory  action  may  be  acute  or 
chronic,  local  or  general.  In  the  acute  form  the  mildest 
manifestation  ia  that  of  a  simple  catarrh  of  the  mucous 
membrane,  while  its  severest  type  is  met  with  in  some  of 
the  more  virulent  cases  of  dysentery.  The  disease  may 
arise  from  some  local  irritation  or  from  infecticm.  In  the 
former  case  it  may  be  the  result  of  injury,  of  foreign  bodiesi 
intestinal  worms,  feoal  accumulation,  or  it  may  be  due  to 
the  administration  of  drastic  purgatives  either  by  the  mouth 
or  by  injection.  Not  infrequently  some  inflammation  exists 
in  cases  of  stricture,  whether  simple  or  malignant,  and  in 
polypus. 

Inflammation  the  result  of  infection  arises  from  gonor- 
rhcea,  diphtheria,  and  erysipelas.  In  these  cases  the  virus 
is  usually  carried  to  the  part  either  by  extension  from  the 
vagina  in  the  case  of  the  female,  or  by  direct  introduction 
from  without.  In  the  case  of  gonorrhcea  it  has  been  known 
to  follow  sodomy. 

Dysentery  constitutes  a  disease  of  itself,  and  often  impli- 
cates some  portion  of  the  colon  as  well  as  the  rectum. 

Sjrmptomji. — In  its  mildest  form  inflammation  of  the 
rectum  is  recognised  by  a  reddened  and  swollen  condition 
of  the  mucous  membrane,  which  sometimes  protrudes  from 
the  anus.  Tenesmus  is  frequently  present,  and  mucus  in 
variable  quantity  is  passed,  sometimes  alone,  at  other  times 
mixed  with  the  faeces.  The  condition  of  the  bowels  varies, 
sometimes  being  constipated,  at  other  times  relaxed.  Some 
degree  of  pain  is  usually  felt  in  the  rectum,  and  this  may 
raduite  to  the  back  and  down  the  limbs. 

The  more  acute  the  inflammatory  process  the  more 
prominent  become  these  symptoms.  Instead  of  mucus  in 
the  evacuations,  they  may  contain  pus  and  blood ;  the  pain 
assumes  more  of  a  burning  character.  Digital  examination 
causes  considerable  pain,  while  the  flnger  detects  a  heated 
and  swollen  state  of  the  mucous  membrane.  In  addition 
to  these  local  symptoms  there  may  be  more  or  less  constitu- 
tional disturbance.  The  patient  will  be  feverish,  with  loss 
of  appetite,  loss  of  sleep,  and  other  disturbances  dependent 
upon  these  conditions. 

The  constant  discharge  of  mucus  and  inflammatory  pro- 
ducts from  the  rectum  is  liable  to  produce  an  inflamed,  exco- 
riated, and  painful  condition  of  the  anus  and  the  skin  around* 
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In  some  onaoo  there  is  frequency  of  micturitioDi  due  to 
the  reliez  irritation  of  the  bladder. 

In  the  severest  form  of  acute  proctitis — that  due  to 
dysentery — there  is  more  disturbance,  both  constitutionally 
and  locally,  than  is  usually  met  with  in  inflammation  ansing 
from  other  causes.  The  disease  should  be  studied  in  works 
on  medicine,  where  it  finds  a  more  fitting  place  for  discussion 
than  in  a  work  on  surgery. 

Prolonged  acute  infiammation  may  lead  to  grave  secondaiy 
lesions,  such  as  ulceration,  perirectal  inflammation,  abscess, 
and  peritonitis. 

Chronic  proetitis  may  either  exisv  as  such  from  the  outset, 
or  it  may  follow  upon  an  acute  attack.  The  symptoms  are 
much  less  severe,  and  consist  chiefly  in  the  discharge  of 
mucus  with  the  motions,  which  as  a  rule  are  rather  solid 
than  loose,  and  are  passed  infrequently.  Prolonged  inflam- 
mation may  lead  to  contraction  of  the  calibre  of  the  canal, 
and  this  may  finally  end  in  ulceration  or  stricture. 

Treatment* — Attention  must  be  directed  in  the  first 
place  to  the  cause  of  the  condition.  When  this  is  of  a 
removable  nature,  all  symptoms  may  rapidly  subside  on  its 
being  efiiciently  dealt  with.  Should,  however,  the  inflam- 
mation continue,  both  local  and  general  measures  must  be 
adopted.  The  patient  should  be  contined  to  bed,  and  placed 
upon  a  diet  of  a  bland  and  simple  kind.  Mild  laxatives 
should  be  administered  if  there  is  a  tendency  to  constipation. 
Hot  hip>batbs  may  relieve  the  pain  and  also  lessen  the  con- 
gestion. If  local  applioations  are  considered  requisite,  water 
as  warm  as  can  be  borne  should  be  injected,  and  the  addition 
of  a  few  drops  of  laudanum  will  assist  in  producing  a  sooth- 
ing effect.  In  chronic  cases  astringents  such  as  alum  and 
tannin  should  be  injected. 

The  treatment  of  dysentery  hardly  calls  for  any  remarks 
by  the  surgeon,  and  would  not  be  mentioned  here  were  it 
not  for  the  fact  that  it,  like  chronic  membranous  or  ulcera- 
tive colitis,  has  in  recent  years  yielded  to  the  surgeon's 
operative  measures  where  the  physician's  therapeutic  efforts 
have  failed.  At  a  meeting  of  the  Clinical  Society  of  London 
in  December  1895,  Godlee*  mentioned  a  case  of  dysentery 
in  which  much  improvement  had  followed  upon  opening  the 

*  BriU  Med.  Joum,  1895,  vol.  ii.  p.  1559. 
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colon.  The  rationale  of  such  treatment  exists  in  the  com> 
plete  rest  afforded  the  inflamed  and  ulcerated  mucous  mem- 
brane by  the  temporary  diversion  of  the  f»ces  through  an 
artificial  anus. 

Periproctitis. — Inflammation  of  the  tissues  around  the 
rectum  occaaonaUy  arises  as  an  extension  f r«m  inflammation 
of  the  rectum  itself ;  as  often,  however,  it  owes  its  origin  to 
some  cause  situated  without  the  rectum.  It  may  be  local  or 
general — in  other  words,  it  may  consist  in  the  formation  of 
a  circumscribed  abscess,  or  in  an  acute  cellulitis  involving 
a  considerable  extent  of  the  perirectal  tissue. 

The  localised  or  circumscribed  form  of  periproctitis 
frequently  owes  its  origin  to  the  extension  of  a  periForative 
ulceration.  This  ulceration  may  result  from  injury,  direct 
or  as  the  result  of  a  foreign  body,  from  stricture,  or  6t)m  any 
of  those  causes  which  will  bo  found  more  fully  described 
under  the  heading  of  Ulceration.  The  situation  of  the 
inflanmiatory  focus  is  important  as  bearing  upon  the  possible 
complications  which  may  arise.  Thus,  when  located  below 
the  levator  ani,  the  abscess  may  burst  in  one  or  more  places 
on  the  perineal  surface ;  and  should  a  communication  also 
be  formed  with  the  rectum,  one  form  of  fistula  in  ano  would 
result.  On  the  other  hand,  with  an  abscess  arising  above 
the  levator  ani,  a  rupture  might  take  place  into  the  bladder 
or  the  peritoneal  cavity. 

A  form  of  periproctitis,  described  as  gangrenous,  is 
occasionally  met  with  in  men  addicted  to  good  living  and 
free  drinking.  The  inflammation  is  of  a  severe  type,  and 
involves  considerable  necrosis  of  cellular  tissue  around  the 
lower  part  of  the  rectum.  Both  ischio- rectal  fosste  are 
infiltrated  with  inflammatory  products;  the  skin  around 
the  anus  becomes  reddened  and  almost  livid  in  appearance  ; 
there  is  much  pain,  and  the  patient  usually  suffers  from 
fever  and  other  constitutional  disturbances.  The  treatment 
consists  in  free  and  deep  incisions  into  the  ischio-rectal 
fossae. 

In  other  cases  of  localised  or  general  periproctitis,  efforts 
should  be  made  to  prevent  the  advance  of  the  inflammation 
to  suppuration  by  the  injection  of  hot  water  and  the 
administration  of  laxatives.  When  it  is  to  be  feared  that 
suppuration  is  commencing,  the  bowel  wall  should  be 
incised,   and  relief    thus  afforded  to  the  congested  and 
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inflamed  area.     The  value  of  forcible  dilatation  of  the  anu& 
should  be  remembered  when  free  drainage  is  required. 

Non-malignant  ulceration. — Non-malignant  ulcera- 
tion is  much  more  frequently  met  with  in  women  than  in 
men.  In  the  majority  of  instances  it  is  the  sequel  to 
inflammation,  and  may  therefore  be  met  with  in  the  later 
stage  of  all  those  inflammatory  aflbctions  which  have  just 
been  described.  These  causes,  briefly  recapitulated,  are 
injury,  either  direct  or  from  the  presence  of  foreign  bodie.«», 
fsBcal  retention  or  impaction,  drastic  purgatives,  chronic 
diarrhoea  in  children,  polypus,  stricture,  dysentery,  gonor- 
rhoea, and  diphtheria.  In  addition  to  these  must  be  added 
ulcers  resulting  from  tuberculosis,  syphilis,  varicose  veins, 
and  from  special  causes  arising  without  the  bowel,  such  as 
those  connected  with  parturition  and  vaginal  afiections. 

While  it  is  possible  to  enumerate  the  various  probable 
causes  of  ulceration,  it  is  by  no  means  so  easy  to  ascribe  to 
any  particular  lesion  its  true  cause.  In  cases  where  there 
is  a  definite  history  of  injury,  disease,  or  previous  inflamma- 
tion of  some  recognised  kind,  little  difficulty  exists  in  deter- 
mining the  cause ;  but  these  cases  may  be  said  to  constitute 
the  minority.  In  the  large  proportion  of  cases  no  definite 
predisposing  or  exciting  cause  is  ascertainable;  and  the 
somewhat  unreasonable  custom  in  the  past  has  been  to 
ascribe  these  otherwise  inexplicable  ulcers  to  syphilis.  The 
tendency,  however,  of  modern  surgeons  is  to  find  other 
explanations  of  their  existence,  and  not  to  relegate  te 
syphilitic  action  that  which  cannot  be  ascribed  to  anything 
else,  and  which  has  not,  in  many  cases,  even  the  evidence 
or  history  of  the  constitutional  disease  to  support  it. 

Ulceration  of  the  rectum  presents  features  very  much  the 
same,  no  matter  what  the  cause.  It  may  be  so  slight  that 
it  consists  of  little  more  than  a  superficial  erosion  of  the 
mucous  membrane.  While  on  the  other  hand  it  may  extend 
so  deeply  as  to  cause  perforation  of  the  bowel  wall  and 
establish  communications  with  the  tissues  and  parts  around. 
Again,  the  ulcers  may  be  single  or  multiple,  and  vary  in 
size  from  a  small  point,  as  in  the  follicular  ulcer  of  infantile 
diarrhoea,  to  involvement  of  almost  the  entire  bowel  wall^ 
as  is  sometimes  seen  in  dysentery  and  in  slowly  progressive 
chronic  ulceration.  The  character  of  the  ulcer  also  varies 
according  to  its  acuteness  or  chronicity,  such   variations 
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being  indicated  by  ihe  amount  of  induration  or  vascularity 
of  its  base  and  edges.  The  tendency  whidi  most  ulcers  ai 
the  rectum  have  to  spread  and  coalesce  naturally  gives  rise 
to  considerable  variation,  dependent  upon  the  stage  at  which 
the  process  has  arrived,  or,  in  other  words,  the  time  during 
which  it  has  been  going  on. 

Among  the  ulcerative  processes  which  call  for  a  mope 
detailed  description  are  the  dysenteric,  the  tubercular,  the 
syphilitic,  the  varicose,  and  those  dependent  upon  speciai 
causes,  such  as  parturition  and  vaginal  inflammation. 

Dysenteric  vlceratton. — ^As  most  frequently  met  with 
in  mUd  cases,  the  initial  inflammatory  prooees  gives  rise  to 
follicular  ulceration,  so  that  the  bowel  surface  presents 
numerous  small  ulceie,  at  first  superficial  and  discrete,  but 
later  becoming  deeper  and  ooofluent.  In  the  severest  types 
of  the  disease,  large  ulcers  result  from  the  necrosis  of  patches 
of  mucous  membrane,  due  to  the  detachment  of  the  part  by 
eztravasated  blood.  Such  extensive  and  deep  ulceration 
leads  sometimes  to  perforation,  with  all  the  consequenoes 
dependent  upon  abscess  formation  and  fistula.  As  a  feature 
somewhat  distinctive  of  this  kind  of  ulceration  in  its  acute 
stage,  the  mucous  membrane  around  the  centres  of  necrosis 
is  frequently  acutely  inflamed  and  much  swollen. 

Ab  the  disease  subsides,  the  acute  inflammatory  process 
also  diminishes,  and  the  rectum  then  presents  the  more 
typical  characters  of  limited  and  uncomplicated  ulceration. 
It  is  in  this  condition  that  the  disease  is  most  frequently 
presented  to  the  surgeon;  and  which,  in  the  process  of 
healing,  may  give  rise  to  one  of  the  forms  of  non-malignant 
stricture. 

Tubercular  ulceration. — The  process  by  which  the 
rectum  becomes  involved  in  tubercular  disease  differs  in  no 
respect  from  that  which  occurs  in  other  parts  of  the  in- 
testinal canal.  As  in  these  also,  the  disease  is  usually  a 
concomitant  of  disease  elsewhere,  most  frequently  of  pul- 
monary phthisis. 

The  process  commences  by  the  deposition  of  tubercle  in 
and  beneath  the  mucous  membrane ;  these  deposits  caseate 
and  break  down,  and  when  several  are  in  close  apposition, 
the  result  is  an  irregular  destruction  of  tissue,  with  the 
formation  of  an  ulcer. 

The  ulcers  follow  the  usual  type  of  tubercular  ulceration 
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elsewhere ;  the  edges  are  frequently  thin  and  undermined ; 
the  surface  is  more  or  less  smooth  and  glazed  in  appearanoe ; 
the  outline  is  irregular,  and  the  tendency  of  the  uloer  is  to 
extend  both  superficially  and  deeply.  If  the  bowel  wall  is 
perforated,  abscess  may  result ;  and  this  bursting  into  some 
other  part  may  lead  to  complications  similar  to  those  already 
alluded  to  as  liable  to  result  from  all  perforative  processes 
of  ulceration. 

In  and  around  the  ulcer,  nodules  are  often  seen.  These 
are  deposits  of  tubercle,  and  constitute  one  of  the  typical 
features  of  the  ulceration. 

The  usual  course  of  the  disease  is  to  progress;  when, 
however,  healing  takes  place,  stricture  may  follow  as  the 
result  of  the  repair. 

SjrpUli^c  uleeratioii. — ^The  frequency  with  which 
syphilitic  ulceration  occurs  is  probably  much  less  than  was 
at  one  time  supposed.  The  tendency  to  ascribe  all  ulceration 
to  syphilis,  which  could  not  be  accounted  for  in  any  other  way, 
is  as  unreasonable  as  it  is  erroneous.  The  certain  absence  of 
any  specific  history  should  in  the  majority  of  instances  as 
certainly  exclude  sjrphilis  in  the  rSle  of  causes  as  the  absence 
of  a  history  of  dysentery  would  be  considered  sufficient  to 
exclude  that  disease.  And  the  additional  fact  that  any 
ulcer  is  not  affected  by  antisyphilitic  treatment  should 
render  even  the  suspicion  of  a  specific  taint  untenable. 

That  ulceration  may  result  from  syphilis  is  another 
question,  and  one  which  most  surgeons  would  answer  in  the 
affirmative.  It  invariably  arises  from  the  breaking  down  of 
gummata  deposited  in  the  submucous  tissue.  It  occurs  as  a 
late  and  tertiary  lesion  of  the  disease.  The  breaking  down 
of  a  gumma  gives  rise  to  a  circular  ulcer  with  sharply 
defined  margins  and  a  vascular  base.  When  two  or  more 
deposits  coalesce,  the  ulcer  becomes  irregular  in  outline  and 
uneven  on  its  surface.  As  in  the  tubercular  form  of 
ulceration,  the  destruction  of  tissue  may  extend  deeply  and 
give  rise  to  the  same  train  of  complications.  Cicatrisation 
of  an  extensive  ulcer  may  lead  to  one  of  the  forms  of  rectal 
stenosis.     (See  Syphilitic  Stricture.) 

Another  way  in  which  the  rectum  may  be  afifected  by 
ulceration  is  from  the  extension  of  specific  sores  and  ulcers 
which  oiiginate  around  the  anus. 

Varicose  ulcer. — It  is  reasonable  to  suppose,  and  there 
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is  evidence  to  show,  that  simple  ulcer  may  form  in  the 
rectum  as  the  result  of  a  congested  condition  of  the  mucous 
membrane  from  varicose  veins,  just  as  the  same  kind  of 
lesion  arises  from  varicose  veins  in  the  leg.  The  only 
•exciting  cause  necessary  to  start  the  process  is  some  slight 
abrasion  ;  and  this  is  readily  enough  found  in  hardened  and 
retained  fieoes.  Most  frequently  they  are  situated 
posteriorly  and  from  one  or  two  inches  from  the  anus. 
The  muscular  coat  is  seldom  penetrated.  The  diagnostic 
features  of  this  kind  of  ulcer  are :  (1)  The  lack  of  any 
tangible  or  definite  cause ;  (2)  its  occurrence  in  otherwise 
healthy  persons ;  (3)  its  extreme  chronicity ;  (4)  its  amen- 
ability to  proper  treatment ;  and  (5)  the  frequently  marked 
evidence  of  haemorrhoids.  The  special  treatment  advised, 
besides  that  usually  adopted  in  all  cases  of  rectal  ulcera- 
tion, is  to  make  a  longitudinal  incision,  through  the  ]xu>e 
of  the  ulcer,  deep  enough  to  sever  the  circular  muscular  fibres 
underlying.  This  cut  is  to  be  continued  through  the  anus 
-with  the  object  of  securing  drainage  and  preventing  inflam- 
mation in  the  tissues  around. 

Ulceration  from  other  causes. — There  are  two  other 
^causes  of  ulceration  in  the  rectum,  which  serve,  to  some 
extent,  to  explain  the  greater  frequency  of  the  condition  in 
women.  One  occurs  as  the  result  of  parturition,  and  the 
other  from  inflammation  of  Bartholin's  glands.  In  the 
former  case  the  ulceration  results  from  the  destruction  of 
tissue  in  the  upper  part  of  the  rectum,  caused  by  beings 
unduly  pressed  upon,  or  perchance  lacerated  in  the  passage 
of  the  foetal  head  through  the  pelvic  cavity. 

Ulceration  secondary  to  inflammation  of  Bartholin's 
glands  is  a  theory  propounded  by  Poelchen,  and  has  been 
carefully  worked  out  by  him.  The  theory  is  that  inflamma- 
tion and  suppuration  of  these  glands  lead  to  perforation  of 
the  rectum  and  ulceration,  the  immediate  result  being  the 
formation  of  a  recto-vaginal  flstula.  In  this  way,  he 
believes,  is  to  be  explained  the  large  proportion  of  recto- 
vaginal fistulse  met  with. 

Symptoms. — So  graphically  does  William  Allingham 
describe  the  symptoms  of  rectal  ulceration,  that  I  venture 
to  give  a  complete  abstract  from  his  work  on  "  Diseases  of 
the  Rectum."  * 

*  4th  edit.  p.  226. 
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*'  In  the  majority  of  these  cases  the  earliest  symptom  is 
morning  diarrhoea,  and  that  of  a  peculiar  character  ;  in  my 
opinion  it  is  quite  indicative  of  the  disease,  and  can  be  con- 
founded only  with  similar  symptoms  due  to  cancer.     The 
patient  will  tell  you  that  the  instant  he  gets  out  of  bed  he 
feels  a  most  urgent  desire  to  go  to  stool ;  he  does  so,  but  the 
result  is   not  satisfactory.     What   he  passes  is  generally 
wind,  a  little  loose  motion,  and  some  discharge  resembling 
*  coffee  grounds  *  both  in  colour  and  consistency  ;  occasion- 
ally the  discharge  is  like  the  white  of  an  egg ;  or  a  '  jelly 
fish ' ;  more  rarely  there  is  matter.     The   patient  in   all 
probability  has  tenesmus  and  does  not  feel  relieved ;  there 
is  a  burning,  somewhat  uncomfortable  sensation,  but  not 
Actual  pain  ;  before  he  is  dressed  he  very  likely  has  again  to 
«eek  the  closet;  this  time  he  passes  more  motion,  often 
lumpy  and  oocasionaUy  smeared  with  blood.     It  may  also 
often  happen  that  after  breakfast,  hot  tea  or  coffee  having 
been  taken,  the  bowel  will  again  act ;  after  this  he  feels 
all  right,  and  goes  about  his  business  for  the  rest  of  the 
day,  only  perhaps  being  occasionally  reminded  by  a  dis- 
agreeable sensation  that  he  has  something  wrong  with  his 
bowel.     Not  by   any   means  always,   but    at    times,   the 
morning  diarrhoea  is  attended  with  griping  pain  across  the 
lower  part  of  the  abdomen,  and  great  flatulent  distension. 
When   a  medical   man   is  consulted   the   case   is,   in    all 
probability,  and  quite  excusably,  considered  one  of  diarrhoea 
of  a  dysenteric  character  and  treated  with  some  stomachic 
and  opiate  mixture,  which  affords  temporary  relief.     After 
this  condition  has  lasted  for  some  months,  the  length  of 
this  period  of  comparative  quiescence  being  influenced  by 
the' seat  of  the  ulceration  and  the  rapidity  of  its  extension, 
the  patient  begins  to  have  more  burning  pain  after  an 
evacuation,  there  is  also  greater  straining,  and  an  increase 
in  the  quantity  of  discharge  from  the  bowel ;  there  is  now 
not  so  much  jelly-like  matter,  but  more  pus — more  of  the 
coffee-ground  discharge  and   blood.     The  pain  suffered   is 
not  very  acute,  but  very  wearying ;  described  as  like  a  dull 
toothache,  and  it  is  induced  by  much  standing  about  and 
walking.     At  this  stage  of  the  complaint  the  diarrhoea  comes 
on  in  the  evening  as  well  as  the  morning,  and  the  patient's 
health  begins  to  give   way,  only  triflingly  so,  perhaps,  but 
he  is  dyspeptic,  loses  his  appetite,  and  has  pain  in  the  rectum 
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during  the  night,  which  disturbs  bis  rest;  he  also  has 
wandering  and  apparently  anomalous  pains  in  the  back^ 
hips,  down  the  leg,  and  sometimes  in  the  penis.  There  \& 
yet  another  symptom  present  in  the  later  stages,  marking^ 
the  ezintence  of  some  slight  oontraction  of  the  bowel,  viz., 
alternating  attacks  of  diarrhoea  and  constipation,  and  durinig 
the  attacks  of  diarrhoea  the  patient  passes  a  very  large 
quantity  of  fieces.  These  seizures  are  attended  with  severe 
colicky  pains  in  the  abdomen,  faintness,  and  not  infre- 
quently sickness. 

**  On  examining  these  cases  of  ulceration,  various  con- 
ditions may  be  noticed  according  to  the  stage  to  which  the 
disease  has  advanced.  In  the  eariier  period  you  may  often 
feel  an  ulcer  situated  dorsally  about  an  inch  and  a  half 
from  the  anus,  oval  in  form,  perhaps  an  inch  loog  by  half 
an  inch  wide,  surrounded  by  a  raised  and  sometimes  hard 
edge ;  there  is  acute  pain  caused  on  touching  it,  and  it  may 
be  readily  made  to  bleed.  With  a  speculum  you  can  dis- 
tinctly see  the  ulcer,  the  edges  well  marked,  the  base  greyish 
or  very  red  and  inflamed-looking,  the  surrounding  muooua 
membrane  being  probably  healthy  ;  in  the  neighbourhood 
of  the  ulcer  may  often  be  felt  some  lumps,  which  are 
either  gummata  or  enlarged  rectal  glands.  This  is  the 
stage  in  which  the  disease  is  often  curable.  .  .  .  Later  in 
the  progress  of  the  malHdy  you  will  observe  deep  ulcers 
with  great  thickening  of  the  mucous  membrane,  often  also 
roughening  to  a  conniderable  extent,  as  though  the  mucous 
membrane  had  been  stripped  off.  At  this  stage  you 
generally  notice,  outside  the  anus,  swollen  and  tender  flaps 
of  skin,  Bhiny,  and  covered  with  an  ichorous  discharge; 
these  flaps  are  commonly  club-shaped,  are  met  with  also 
in  malignant  disease ;  but  in  the  early  development  of  the 
disease  no  lUceration  is  fouiid,  near  the  anus  nor  a4  the 
aperture.  ...  So  definite  is  this  external  appearance  in 
long-standing  disease,  that  one  glance  is  sulficient  to  enable 
an  expert  to  predicate  the  existence  of  either  cancer  or 
severe  ulceration ;  these  external  enlargements  are  the 
result  of  the  ulceration  going  on  in  the  bowel,  and  the 
invitation  caused  by  almost  constant  discharge.'* 

The  imperceptible  way  in  which  severe  ulceration  may 
pass  on  to  stricture  produces  a  train  of  symptoms  which 
gradually  point  more  prominently  to  the  eidstenoe  of  the 
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latter  than  to  that  of  the  former.  It  must  further  be 
remembered  that,  as  ulceration  proceeds,  symptoms  may 
appear,  due  not  directly  to  the  ulcer  nor  to  the  resulting 
stricture,  but  to  other  complications,  to  which  either  has 
given  origiD. 

Treatment* — In  most  cases  both  local  and  constitutional 
treatment  is  required.  As  regards  constitutional,  this  has 
reference  more  particularly  to  tubercular  and  syphilitic 
ulceration,  and  the  special  remedies  and  measures  usually 
employed  in  these  diseases  must  be  used. 

Ajs  regards  the  treatment  of  the  ulcer,  the  patient  should 
be  kept  as  much  as  possible  in  the  recumbent  position,  with 
the  bed  or  couch  raised  at  the  foot,  so  as  to  relieve  the  con- 
gestion of  the  bowel. 

Where  there  is  a  tendency  to  constipation,  laxatives 
should  be  administered. 

When  it  is  necessary  to  deal  directly  with  the  ulcer, 
either  stimulants,  astringents,  or  sedative  applications  may 
be  required. 

When  the  ulcer,  from  its  chronicity  or  sluggishness, 
needs  stimulating,  hot  water  may  be  injected;  or  pure 
carbolic  acid  can  be  applied.  In  using  the  latter,  care  must 
be  taken  to  guard  the  skin  and  mucous  membrane  around. 
The  insufflation  of  iodoform  is  also  strongly  recommended 
by  some. 

To  produce  an  astringent  efiect,  a  solution  of  nitrate  of 
silver,  two  grains  to  the  ounce  or  stronger,  may  be  applied. 
When  much  pain  exists,  either  opium  or  cocaine  may  be 
used. 

Operative  measv/res. — The  simplest  operation  is  that  of 
scraping  or  scarifying.  In  some  instances  of  tubercular 
ulceration  scraping  is  considered  advisable  ;  as  a  rule,  how- 
ever, this  kind  of  ulcer  increases  or  diminishes  according  to 
the  general  state  of  the  patient.  If  the  phthisical  con- 
dition, which  is  usually  present,  improves,  the  ulcer  does  so 
also,  and  vice  versa,  and  to  scrape  under  these  circumstances 
may  not  better  matters  Scarification  is  best  employed 
when  the  ulcer  presents  indurated  edges  and  shows  an 
indisposition  to  heal. 

In  cases  of  inflamed  and  irritable  ulceration,  great  relief 
is  affcM'ded  by  division  of  the  external  sphincter,  the  ulcer 
gains  greater  rest  and  freedom  from  irritation. 

2b 
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Severer  operative  measures  consist  in  excising  the  ulcer 
or  a  part  of  the  rectum,  or  in  making  a  temporary  artificial 
anus  in  the  sigmoid  flexure. 


CHAPTER  LIV. 
NON-MALIGNANT   OR   CICATRICIAL    STRICTURE. 

No  disease  of  the  rectum  offers  greater  difficulties  on  certain 
etiological  and  pathological  points  than  non-malignant  stric- 
ture. That  stricture  may  result  either  from  dcatriHition  of 
an  ulcer,  or  from  inflammation  of  the  rectal  walls,  or  from  in- 
flammation arising  primarily  outside  the  bowel,  is  sufficiently 
certain  ;  but  the  difficulty  arises  when  the  question  becomes 
one  of  determining  in  any  particular  and  doubtful  case  which 
of  these  processes  has  led  to  the  contraction.  Before  dis- 
cussing these  points  more  fully,  there  are  other  features 
worthy  of  notice  regarding  the  age  and  sex  of  the  patients 
usually  affected. 

By  far  the  larger  proportion  of  cases  occurs  in  women 
between  the  ages  of  20  and  40.  It  has,  however,  been  met 
with  at  the  extreme  ages  of  80  and  It^. 

The  kind  of  stricture  varies.  In  the  larger  proportion 
of  cases  the  stenosed  part  is  either  annular  or  tubular — 
that  is  to  say,  the  canal  is  obstructed  either  by  a  ring- 
shaped  constriction,  or  it  is  more  or  less  uniformly 
narrowed  for  some  distance.  In  cases  of  cicatricial  stricture 
following  ulceration,  the  nature  of  the  stenosis  necessaiily 
depends  upon  the  shape  and  extent,  both  superficially  and 
deeply,  of  the  tissue  destroyed.  Strictures  so  formed  may 
exist  in  the  shape  of  a  diaphragm,  or  as  bands  crossing  in 
various  directions. 

Stricture  as  a  se(|uel  to  ulceration  owes  its  origin  indirectly 
to  the  various  causes  which  give  rise  to  the  latter.  These 
have  been  discussed  already,  and  need  only  be  briefly 
enumerated  here.  They  are  traumatism,  which  may  be 
taken  to  include  direct  injuries,  impaction  of  foreign  bodies 
or  hardened  faeces,  operations  by  the  surgeon,  and  injury 
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occurring  during  partuiition ;  syphilis,  tuberculosis,  dysen- 
tery, and  varicose  veins.  While  these  causes  are  all  enu- 
merated, it  must  not  be  understood  that  they  imply  in  any 
sense  a  uniform  frequency  of  occurrence.  Rather  should 
they  be  looked  upon  as  possible  causes  among  which  syphilis, 
tuberculosis,  and  dysentery  probably  account  for  the  larger 
proportion. 

When  the  stricture  partakes  of  the  tubular  character,  its 
origin  may  be  the  result  of  cicatrisation  after  ulceration, 
but  it  seems  more  probable  that  it  is  a  sequal  to  acute  or 
chronic  proctitis.  The  walls  of  the  bowel,  especially  the 
submucous  and  muscular  coat8,  become  infiltrated  with 
inflammatory  material,  which  in  organising  and  contracting 
produces  a  rigid  and  resisting  fibrous  canal.  It  is  the 
etiology  of  this  particular  kind  of  stricture  which  has 
been  the  subject  of  so  much  controversy  in  past  years. 
The  old  custom  of  ascribing  it  to  syphilis,  whether  there 
existed  other  evidences  of  the  disease  or  not,  has  frequently 
been  called  in  question.  Not  only  is  the  htrictuie  met  with 
in  cases  where  theie  is  not  the  least  evidence  of,  or  any 
reason  to  suspect,  syphilis,  but  the  lesion  itbelf  has  no 
similarity  to  specific  affections  in  any  other  part  of  the 
body.  That  syphilis,  however,  plays  some  important  part 
in  the  formation  of  certain  rectal  strictures  is  ackriOwledged 
and  sufficiently  attested  by  all  statistics. 

Among  external  causes  which  give  rise  to  stricture  the 
injury  resulting  from  parturition  occupies  a  prominent 
place.  Its  influence  in  producing  injury,  sometimes  of  an 
extensive  and  serious  kind,  has  been  mentioned  already. 

Pathological  sequences. — The  results  accruing  from 
stricture  of  the  rectum  are  much  the  same  as  those  occurring 
in  stricture  in  other  parts  of  the  intestinal  canal,  modified 
only  by  the  anatomical  relations  of  the  region.  One  of  the 
earliest  changes  to  take  place  as  the  canal  narrows  is  the 
dilatation  of  the  canal  above  the  obstruction.  This  is 
accompanied  also  with  some  hypertrophy  of  the  muscular 
coat  and  thickening  of  the  mucous  membrane.  As  the 
dilatation  advances  its  presence  may  become  manifest  by 
a  generally  distended  condition  of  the  abdomen.  The  irii- 
tation  to  which  the  mucous  membrane  above  the  stricture 
is  exposed  by  the  retained  faeces  leads  to  a  variable  amount 
of  inflammation  and  ulceration.     This  process  may  extend 
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to  the  peritoneum  aud  cause  a  chronic  form  of  localised 
peritonitis;  or,  if  ulceration  advances,  abscess  in  the  sur- 
rounding tissues  may  form  and  burst  either  into  the  rectum 
below  the  stricture,  or  find  its  way  into  the  ischio-rectal 
fossa,  where,  by  opening  externally,  it  gives  rise  to  one 
form  of  fistula  in  ano.  Communication  may  also  be  estab- 
lished between  the  vagina,  uterus,  bladder,  or  urethra  fix>ni 
the  ulceration  advancing,  or  the  abscess  bursting,  into 
these  parts. 

Below  the  stricture  changes  in  the  bowel  wall  are  also 
met  with.  It  is  frequently  noted  that  the  cavity  of  the 
bowel  is  unusually  large,  this  condition  being  technically 
described  as  '^  ballooning.''  The  mucous  membrane  is  often 
ulcerated  and  the  htemorrhoidal  veins  distended.  The 
nearer  the  stricture  is  to  the  anus,  the  more  is  the  anal 
aperture  likely  to  be  involved  in  other  changes.  In  severe 
cases  it  becomes  patulous,  with  protrusion  of  the  mucous 
membrane  from  the  orifice,  which  sometimes  amounts  to 
actual  prolapse  of  the  bowel.  The  frequent  discharge  of 
purulent  material  causes  troublesome  eczematous  eruptions 
and  excoriations  of  the  skin  around  the  anus. 

Symptoms. — In  cases  of  stricture  following  ulceration, 
there  is  usually  the  history  of  symptoms  of  variable  duration 
and  severity  connected  with  the  latter ;  and  when  stricture 
h  the  result  of  such  constitutional  affections  as  tuberculosis, 
syphilis,  and  dysentery,  there  is  also  either  existing  or  past 
evidence  of  such  diseases. 

The  lesion  itself,  when  at  a  more  or  less  advanced  stiflge, 
usually  gives  rise  to  a  fairly  typical  train  of  symptoms. 
One  of  the  earliest  and  most  troublesome  of  these  is  that 
connected  with  the  increasing  obstruction  to  the  normal 
passage  of  the  faeces.  The  patient  finds  that  he  is  unable 
to  get  a  movement  of  the  bowel  without  taking  an  aperient. 
This  perpetual  retention  of  the  faeces  above  the  constricted 
part  soon  gives  rise  to  additional  troubles.  The  irritation 
of  the  mucous  membrane  causes  inflammation  and  ulceiu- 
tion,  with  a  frequent  discharge  of  blood  and  pus.  The 
patient  is  thus  frequently  induced  to  go  to  stool,  but  the 
straining  efforts  induced  lead  to  little  more  than  the  ejection 
of  the  inflammatory  exudation.  When  faeces  are  passed 
they  may  be  in  small  fragments,  scybalous,  flattened,  or 
attenuated,  their  conformation  depending  principally  upon 
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the  tightness  and  sifciiation  of  the  stricture.  Thus,  when 
situated  high  up,  an  accumulation  may  take  place  in  the 
lower  dilated  portion  of  the  rectum  before  evacuation 
follows. 

The  more  persistent  and  obstructive  the  disease  the 
severer  become  the  symptoms,  both  general  and  local.  The 
patient  suffers  from  increasing  distension  of  the  abdomen, 
due  to  the  accumulation  of  faeces  within  the  colon  and  to 
the  development  of  flatus.  The  stomach  becomes  deranged, 
so  that  there  is  often  nausea  and  distaste  for  food.  Emaci- 
ation soon  follows,  with  pallor  of  skin  and  derangement  of 
the  nervous  system ;  the  latter  showing  itself  in  sleepless- 
ness and  mental  depression.  Without  relief  the  patient 
dies  of  exhaustion  unless  carried  off  by  some  intercurrent 
complication,  such  as  acute  intestinal  obstruction  or  peri- 
tonitis. 

The  amount  of  pain  suffered  varies.  When  severe  it  is 
felt  not  only  in  the  part,  but  at  the  back  of  the  sacral 
region,  in  the  abdomen,  and  down  the  thighs.  As  compli- 
cations appear,  such  as  abscess  formation,  feverish  symptoms 
arise,  which  more  or  less  disappear  on  the  bursting  or 
evacuation  of  the  purulent  collection.  Other  symptoms, 
however,  may  then  arise  dependent  upon  the  creation  of 
fistulous  communications  either  with  the  exterior  of  the 
body  or  with  some  viscus  internally.  The  onset  of  acute 
intestinal  obstruction  or  acute  peritonitis  will  be  indicated 
by  the  symptoms  usually  significant  of  those  conditions. 

Diagnosis. — While  the  symptoms  narrated  above  may 
lead  to  a  strong  suspicion  of  stricture,  it  is  not  until  a 
careful  examination  has  been  carried  out  either  by  the 
finger  or  the  bougie  that  a  certain  diagnosis  can  be  made. 

For  all  strictures  situated  within  the  lower  four  inches 
of  the  rectum  digital  examination  is  sufiicient ;  but  for 
those  higher  up  one  of  three  means  must  be  adopted : 
either  the  whole  hand  must  be  inserted,  or  the  rectum 
be  distended  with  fluid,  or  a  bougie  pa.ssed. 

For  using  the  hand  for  purposes  of  diagnosis  see 
page  416. 

Injections  are  sometimes  serviceable  when  conducted  in 
conjunction  with  au  cultation  and  palpation  of  the  sigmoid 
flexure.  The  obse  vation  is  conducted  with  the  object  of 
determining  the  quantity  of  fluid  which  can  be  injected 
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and  whether  or  not  it  passes  upwards  into  the  large  in- 
testine. The  method  is  helpful  but  not  certain,  since  it  is 
open  to  the  objection  that  the  fluid  may  pass  through  the 
stricture  and  so  mislead. 

The  bougie,  next  to  the  hand,  affords  the  most  reliable 
information.  It  has,  however,  to  be  used  with  care;  and 
is  open  to  the  objection  that  it  may  mislead  by  being 
obstructed  in  its  course  by  a  fold  of  mucous  membrane,  or 
by  impinging  upon  the  sacrum. 

Three  kinds  of  bougies  are  used,  both  for  purposes  of 
diagnosis  and  for  treatment.  These  are  represented  by 
Pigs.  81-83. 

Of  these  the  one  with  the  olive-shaped  ivory  head  and 
flexible  shaft  is  best  for  diagnostic  purposes.  Not  only 
does  it  render  certain  the  existence  of  a  stricture,  but  it 
affords  a  means  of  determining  its  length.  When  the 
'*  olive "  has  passed  through  the  stricture,  the  shaft  is  felt 
to  slip  easily  backwards  and  forwards ;  but  on  withdrawal 
it  is  at  once  detected  when  the  ^' olive*'  re-enters  the 
proximal  part  of  the  obstruction,  and  the  grip  remains 
obvious  until  it  is  disengaged  and  enters  the  dilated  bowel 
below.  For  directions  regarding  the  passage  of  bougies  see 
Operations  upon  the  Rectum  (chap.  Ix.).  It  may  be 
incidentally  noted  here  that  the  use  of  a  bougie  for  diag- 
nostic purposes  must  always  be  gone  about  with  care,  as 
the  bowel  wall  may  be  injured  to  the  extent  even  of  fatal 
perforation. 

The  true  nature  of  a  stricture  as  to  its  resistance  and 
resiliency  can  only  be  ascertained  by  the  finger.  In  very 
tight  and  hard  strictures  it  is  impossible  sometimes  to  insert 
even  the  tip  of  the  finger,  much  less  to  be  able  to  pass  it 
through. 

As  a  further  mechanical  aid  to  diagnosis  the  speculum 
may  be  used. 

One  symptom  which  has  been  mentioned,  and  which  is 
considered  of  special  value  in  the  diagnosis  of  stricture  high 
up,  is  that  of  so-called  "  ballooning  of  the  rectum."  The 
condition  of  expansion  or  dilatation  of  the  bowel  below  the 
stricture  has  long  been  recognised,  but  it  is  due  to  Thomas 
Bryant*  more  particularly  that  it  has  come  to  occupy  a 

*  Lancet,  1889,  vol.  i.  p.  8. 
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recognised  place  among  the  important  symptons.  By 
Bryant  the  condition  is  considered  almost  pathognomonic 
of  stenosis,  either  innocent  or  malignant,  which  has  been  of 


\^ 


Fig.  8i. — Round- 
headed  Bougie. 


Fig.  82.— Conical- 
headed  Bougie. 


Fk;.  83. --Olive-shaped 
ivokv-hkaded  boucie 


Figs.  81-83.— Rectal  Bougies.     About  half  natural  size. 

slow  and  not  rapid  formation.  The  dilatation  is  supposed 
to  be  primarily  due  to  a  partial  paralysis  of  the  muscular 
<3oat,  induced  by  the  stricture  causing  interference  with 
normal  peristalsis;  and  secondarily  to  distension  of  the 
part  by  gas  and  faeces. 


440  THE  RECTUM. 

This  symptom,  however,  cannot,  in  the  light  which 
further  investigation  has  thrown  upon  it,  be  considered 
exclusively  distinctive  of  this  kind  of  disease.  Burghard,'*'' 
out  of  an  examination  of  200  patients,  found  ballooning  of 
the  rectum  to  exist  under  three  diiierent  circumstances. 
First,  in  cases  of  stricture  of  the  rectum  and  sigmoid 
flexure;  secondly,  in  chronic  constipation  and  faecal  obstruc- 
tion ;  and  thirdly,  in  spinal  disease.  It  was  never  found 
when  the  strictuie  was  situated  above  the  lower  end  of  the 
descending  colon. 

Prognosis* — Stricture  of  the  rectum  is  incurable  in  the 
sense  that,  while  *a  patient  may  be  relieved  for  a  variable 
period,  the  tendency  to  recurrence  remains  a  possibility 
throughout  life.  If  any  exceptions  can  be  found  to  this 
rule  they  are  among  those  cases  which  have  been  treated 
b^  successful  excision  or  by  linear  proctotomy.  The  most 
intractable  forms  to  deal  with  are  those  where  the  bowel  is 
uniformly  contracted  for  a  considerable  extent.  Relief 
may  always  be  temporarily,  if  not  permanently,  afforded ; 
but  only  at  the  expense  of  sacrificing  the  natural  way  of 
defecation  for  an  artificial  one. 

In  slighter  cases  the  regular  and  intermittent  use  of 
bougies  may  maintain  a  normal  passage  for  an  indefinite 
period,  the  patient  in  many  cases  being  able  to  enjoy  life  for 
so  long  as  it  lasts.  No  kind  of  stricture  is  amenable  to 
curative  treatment  other  than  that  which  may  be  considered 
of  an  operative  character. 

Treatment* — Independently  of  treatment  applied  directly 
to  the  stricture,  much  relief  may  be  afforded,  especially  in 
the  earlier  stages  of  the  disease,  by  careful  attention  to  the 
diet  and  condition  of  the  bowels.  Food  of  a  rich  and  in- 
digestible nature  is  liable  to  prove  initating  to  the  bowel ; 
a  diet  therefore  as  simple  and  nutritious  as  possible  should 
be  given. 

To  keep  the  motions  loose  a  mild  laxative  should  be 
administered,  and  when  much  difiSculty  e2dsts  in  obtaining  a 
movement,  a  slowly  introduced  enema  may  effect  the  desired 
result. 

All  measures,  however,  to  deal  with  the  stricture,  or  with 
the  obstruction  to  which  it  has  given  rise,  must  be  of  an 

*  Lancet,  1890,  vol.  ii.  p.  92. 
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operative    nature.       The    following 
methods  are  employed  : 

1.  Dilatation  by  bougies,  tents, 
and  dilators. 

2.  Electrolysis. 

B.  Internal  proctotomy. 

4.  External  or  linear  proctotomy. 

5.  Proctectomy. 

6.  Inguinal  or  lumbar  anus. 

The  selection  of  any  one  of  these 
methods  depends  entirely  upon  the 
nature  of  the  stricture  and  the  sur- 
geon's aim  in  treating  it. 

1.  TrealmeTU  by  bougies,  —  Only 
strictures  of  a  limited  and  not  very 
severe  type  can  he  thus  treated. 
The  dilatation  is  effected  by  the  daily, 
or  lens  frequent,  passage  of  bougies 
of  increasing  calibre.  The  good  ob- 
tained is  only  temporary,  and,  to  be 
of  any  permanent  value,  must  be 
continued  indetinitely  at  variable 
intervals,  determined  chiefly  by  the 
tendency  which  the  stricture  shows 
to  contract.  (  For  passage  of  bougies 
see  Operations  upon  the  Rectum, 
chap.  Ix.). 

The  good  effects  exercised  by  the 
pressure  of  a  bougie  retained  for 
some  time  within  the  stricture  has 
induced  Cred^*  to  devise  a  shape 
which  could  be  kept  in  position  with 
a  minimum  degree  of  discomfort  to 
the  patient.  The  instrument  is 
shown  in  Fig.  84.  It  is  made  in  four 
sizes.  Its  chief  advantage  is  sup- 
posed to  be  in  the  narrowness  of  the 
part  which  rests  within  the  anus, 
thus  causing  less  dilatation  and  con- 
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sequently  less  digcomfort  and  pain.  The  bougies  can  be 
retained  for  periods  varying  from  half  an  hour  to  several 
hours,  once  or  twice  daily. 

2.  Treatment  by  electrolf/sia. — The  success  which  first  at- 
tended the  treatment  of  urethral  stricture  by  electrolysis  led 
to  its  employment  in  rectal  disease.  It  has  not,  however, 
been  so  uniformly  successful  that  the  treatment  has  received 
any  vary  large  or  general  application.  Isolated  cases  of  cure 
are  recorded. 

3.  Treatment  by  internal  proctotomy, — The  division  of  a 
stricture  from  within  has  its  advocates,  and  has  had  its  suc- 
cesses; but  the  operation  has  always  one  serious  danger. 
The  incision  into  the  tissues  allows  of  the  septic  infection  of 
the  wound  by  the  faeces,  and  this  may  lead  to  troublesome 
inflammatory  complications.  In  place  of  one  incision  right 
through  the  stricture,  it  is  sometimes  cut  in  more  than  one 
place.  The  treatment  necessitates  for  its  completion  the 
subsequent  passage  of  bougies,  which  must  be  continued  in- 
definitely if  recon traction  is  to  be  prevented. 

4.  Treutmeftit  by  external  or  linear  proctotomy. — ^This  opera- 
tion consists  in  entire  division  of  the  stricture  and  all  the 
parts,  including  the  sphincters,  from  the  tip  of  the  coccyx 
backwards  and  downwards.  It  is  employed  in  cases  of 
severe  tubular  stricture,  where  the  question  becomes  one  of 
attempting  excision  or  making  an  artificial  anus.  The  great 
advantages  of  this  operation  are  the  immediate  relief  given 
to  all  obstructive  symptoms,  and  the  complete  drainage 
afibrded.  As  regards  results  of  the  operation,  it  probably 
affords  the  nearest  approach  of  any  method  to  a  complete 
cure.  Some  cases  will  not  succeed  without  the  subsequent 
employment  of  the  bougie,  and  even  with  this,  failure 
occasionally  occure.  In  speaking  of  a  cure,  no  case  should 
be  considered  as  such  unless  two  years  at  least  of  freedom 
from  obstruction  have  elapsed  since  the  operation. 

5.  Treatment  by  excision. — While  this  is  the  most  serious 
of  all  the  operations,  it  at  least  aims  at  being  radical.  Its 
two  great  risks,  which  almost  amount  to  prohibitive  objec- 
tions are  that,  should  union  by  granulation  of  the  divided 
ends  of  the  bowel  take  place,  there  is  still  the  grave  possibility 
of  another  stricture  forming  as  the  result  of  the  operation  ; 
and  should  union  prove  still  less  satisfactory,  serious  inflam- 
matory complications  may  arise,  or  troublesome  fsacal  fistuke 
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resalt.  By  some,  however,  a  sacral  anus  is  considered  even 
preferable  to  an  inguinal  or  lumbar  one.  When  there  is 
reason  to  believe  that  the  bowel  is  much  dilated  above  the 
strictare,  the  formation  of  a  temporary  artificial  anus  in  the 
groin  will  serve  the  double  purpose  of  giving  the  distended 
portion  some  little  time  to  contract  before  attempting 
excision,  and  remove  the  irritating  and  septic  effect  of  the 
passage  of  the  fseces  past  the  line  of  union  after  the  opera- 
tion. When  primary  union  of  the  divided  ends  takes 
place,  a  practically  ideal  result  is  obtained. 

6.  Arti/icicU  anus. — ^This  is  formed  either  in  the  left 
iogainal  or  left  lumbar  region.  When  symptoms  of  acute 
obstruction  are  present,  the  operation  becomes  an  imperative 
one ;  but,  short  of  such  acuteness,  the  choice  of  treatment 
usually  lies  between  this  operation  and  external  proctotomy. 


CHAPTER  LV. 

TCTMOURS  :    INNOCEXr.      POLYPUS. 

The  rectum  is  liable  to  be  the  seat  of  various  kinds  of  inno- 
cent tumours,  which  vary  in  their  relative  frequeacy. 
While  differing  in  structure  and  in  the  tissues  from  which 
they  take  their  origin,  there  is  a  remarkable  uniformity  in 
the  shape  and  form  which  they  sooner  or  later  assume. 
With  very  few  exceptions  a  tumour  developing  in  or  from 
the  wall  of  the  rectum  soon  becomes  a  more  or  less  peduncu- 
lated growth  projecting  into  the  bowel  and  attached  to  it  by 
a  pedicle,  which  may  be  long  and  narrow  or  short  and  broad. 
This  peculiar  feature,  which  has  caused  these  growths  to  be 
generically  spoken  of  as  polypi,  probably  owes  its  origin  to 
the  mechanical  effect  of  an  intermittent  vis  a  tergo.  Every 
time  defecation  takes  place,  the  growth  is  pressed  upon  from 
above  by  the  descending  solid  matters  ;  and  when  once  this 
effect  has  been  produced,  it  doubtless  becomes  added  to  by 
the  natural  expulsive  efforts  of  the  bowel  to  rid  itself  of  what 
it  interprets  as  the  presence  of  foreign  matter. 
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There  is  another  feature  worthy  of  note  in  connection  with 
these  so-called  innocent  tumours,  and  that  is,  that  the  line 
of  separation  hetween  them  and  malignant  growths  is  not 
always  a  very  clear  and  decided  one.  The  subject  will  be 
alluded  to  again,  when  discussing  particular  forms  of  the 
disease ;  but  the  fact  is  referred  to  here,  so  that  the  pre- 
liminary assumption  may  not  be  made  that  every  tumour 
now  to  be  described  is  necessarily  of  a  purely  innocent 
nature — that  is  to  say,  that  its  removal  necessarily  implies 
its  non-recurrence  and  non-extension. 

The  innocent  tumours  met  with  in  the  rectum  are  adtno- 
mata,Jlbro7nata,papillomata,  lymphomata^  myomata,  myxo- 
mata,  lipomata,  cystomata,  teratomata,  and  angeiomata. 

Adenomata. — By  far  the  largest  number  of  innocent 
tumours  met  with  are  comprised  in  the  class  of  adenomata. 
As  most  frequently  met  with,  they  are  single  tumours,  soft 
in  texture,  vascular,  attached  by  a  narrow  pedicle  to  the 
rectal  wall,  and  occurring  more  often  in  the  young  than  in 
adults.  In  size  they  may  vary  from  a  pea  to  a  walnut,  and 
in  one  typical  form  they  resemble  in  appearance  a  raspberry. 
When  the  stalk  is  sufficiently  long,  or  the  tumour  is  attached 
near  the  anus,  they  may  project  into  or  through  the  oriCce. 
When  examined  microscopically,  they  are  found  to  be  purely 
glandular  in  structure,  the  glands  resembling  those  of  oth(-r 
parts  of  the  mucous  membrane,  except  that  they  show  much 
irregularity  in  their  disposition,  and  considerable  differences 
in  size.  Blood  vessels  pass  through  the  pedicle  to  and  from 
the  body  of  the  tumour ;  and  when  the  arteries  are  of  any 
size  their  pulsation  can  be  easily  felt.  While  this  form  of 
polypus  is  most  frequently  met  with  singly,  exceptional 
instances  occur  where  they  are  disseminated  or  multiple. 
These  are  more  fully  referred  to  below. 

The  extraordinary  resemblance  which  exists  between  the 
microscopic  characters  of  these  so-called  innocent  glandular 
polypi  and  the  malignant  columnar-celled  carcinoma  or 
adenoid  cancers  naturally  raises  the  question  as  to  the  pos- 
sibility of  any  connection  existing  between  the  two  Histo- 
logically the  one  grows  out  from  the  wall  of  the  bowel,  while 
the  other  grows  into  it ;  but  it  is  probable  that  some  more 
cogent  factor  is  at  work  detei  mining  the  peculiar  invading 
features  of  the  one  than  is  simply  represented  by  what  other- 
wise appears  almost  accidental. 
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Fibromata* — ^Tumours  of  this  character  are  almost  as 
common  as  those  of  the  preceding  variety.  Together  with 
them  they  may  he  considered  as  constituting  what  is 
specifically  and  commonly  known  as  polypus  of  the  rectum. 
In  all  points  except  in  their  intimate  structure  they 
resemble  the  adenoid  polypus,  being  rounded  in  shape,  and 
attached  to  the  bowel  wall  by  a  pedicle  of  variable  length 
and  size.  They  usually  exist  singly,  but  in  exceptional 
instances  are  multiple  (see  below).  When  examined  micro- 
scopically, they  are  found  to  consist  of  fibrous  tissue  of 
varying  degrees  of  density,  covered  over  by  normal  mucous 
membrane. 

Papillomata,  or  Tillous  tmnour. — This  form  of 
tumour  is  a  rare  but  well-recognised  and  distinct  type  of 
growth.  It  constitutes  one  of  those  forms  which  occupy 
the  boundary  line  between  what  are  considered  definitely 
innocent  and  those  that  are  described  as  distinctly  malig- 
nant. For  while  the  growth  in  its  initial  state  seems  to 
lack  the  features  of  typical  malignancy  in  not  extending 
beyond  its  original  seat,  it  does  appear  to  resemble  carci- 
noma in  occasionally  returning  after  removal,  and  then 
presenting  sometimes  the  characteristics  of  epithelioma. 

The  papillomata  are  frequently  pedunculated,  but  as 
frequently  sessile.  In  the  former  case  the  peduncle  is 
usually  broader  than  in  the  more  commonly  met  with 
adenoid  or  fibrous  polypus.  In  their  minute  structure 
they  resemble  the  adenomata,  but  present  a  more  irregular 
surface  than  the  latter,  being  **  composed  of  compactly 
applied,  various  shapen  processes,  sometimes  dendritic,  at 
others  flat  and  leafy,  and  comparatively  simple  in  form  " 
(Shattock).  They  are  very  vascular,  and  prone  to  bleed, 
large  quantities  of  blood  being  sometimes  lost.  As  another 
distinguishing  feature  from  the  common  form  of  polypus, 
they  are  only  met  with  in  adults,  and  not  infrequently  in 
old  people. 

Multiple  polsrpi* — All  three  of  the  preceding  varieties 
of  growths,  as  also  that  of  the  variety  which  immediately 
follows,  may  be  met  with  as  more  or  less  disseminated  or 
multiple  tumours  throughout  the  rectum.  The  two  former, 
however — the.  adenoid  and  the  fibrous — constitute  those 
most  frequently  met  with.  The  disease  is  a  rare  one,  but 
numerous  cases  are  recorded.     Why  the  wall  of  the  rectum 
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should  thus  become  converted  into  a  surface  having  numer- 
ous pendulous  projections  banging  from  it,  it  is  not  possible 
to  say ;  but  in  these  extreme  cases  it  frequently  happens 
that  not  only  is  the  rectum  involved,  but  the  diseased 
condition  extends  up  into  the  large  bowel  above.  There  ie- 
reason  to  suppose  that  the  disease  is  in  some  sense  here- 
ditary or  constitutional,  for  other  members  of  the  family 
have  been  known  to  suffer  from  the  same  disease. 

In  most  of  the  recorded  cases  it  would  appear  that  the 
disease  is  most  frequently  met  with  at  the  earlier  period  of 
life. 

Iiymphomata. — It  occasionally,  though  rarely,  happens 
that  what  is  clinically  diagnosed  as  a  common  adenoid  or 
fibrous  polypus  turns  out  on  microscopical  examination  to 
be  composed  entirely  of  lymphatic  tissue.  In  these  cases  it 
is  probable  that  the  polypi  have  their  origin  in  the  solitary' 
glands  of  the  mucous  membrane. 

Myomata* — ^Tumours  developing  in  the  muscular  coat 
of  the  bowel,  and  composed  either  wholly  of  muscle,  or  of 
this  in  combination  with  fibrous  tissue,  are  sometimes  met 
with. 

MsTzomata^  Teratomata,  Aii|;eiomata  or  Ifsovua. 
— Tumours  of  this  character  are  of  the  nature  of  curiosities 
rather  than  otherwise,  so  rarely  are  they  encountered  in 
practice. 

Sjrmptoms* — In  most  cases  the  symptoms  associated 
with  an  innocent  tumour  in  the  rectum  are  dependent  upon 
the  particular  configuration  of  the  growth  rather  than  upon 
its  histology  ;  that  is  to  say,  a  tumour  hanging  by  a  pedicle, 
in  other  words  a  polypus,  will  produce  symptoms  much  the 
same  whether  it  be  composed  of  glandular  tissue,  fibrous 
tissue,  lymphatic  tissue,  or  any  one  of  the  other  connective 
tissues.  The  same  may  be  said  of  tumours  which  do  not 
become  pendulous,  but  which  project  into  the  canal  and 
cause  mechanical  obstruction. 

The  presence  of  a  polypus  in  the  rectum  is  usually  mani- 
fested by  frequent  discharges  of  mucous,  usually  of  thin 
consistency  and  often  fetid,  and  by  the  occasional  escape  of 
blood,  ^hen  the  pedicle  of  the  polypus  is  long,  the  body 
of  the  tumour  is  sometimes  extruded  from  the  anus,  and  if 
sufiBiciently  tightly  constricted  it  becomes  oongehted,  or  may 
get  severed  from  its  attachment.     The  larger  the  size  of 
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the  polypus  the  more  apt  it  is  to  create  a  feeling  of  dis> 
comfort  within  the  bowel,  and  to  cause  the  sensation  of 
imperfect  evacuation  after  defecation. 

The  severity  of  the  symptoms  depend  almost  entirely 
upon  the  size  of  the  tumour,  its  vascularity,  and  the  extent 
of  the  mucous  membrane  involved.  Thus  it  usually 
happens  that  the  villous  growth,  which  is  very  vascular, 
and  exposes  by  its  irregular  papillomatous  surface  a  large 
extent  of  secreting  mucous  membrane,  causes  more  bleeding 
and  more  mucous  discharge  than  is  met  with  in  the  adenoid 
or  fibrous  polypus.  The  amount  of  mucous  discharged  is 
sometimes  seen  by  the  inability  of  the  patient  to  prevent  a 
constant  leakage  through  the  anus  when  moving  about  in 
the  erect  position. 

In  many  instances  tumours  growing  from  the  rectal  wall 
and  projecting  into  the  lumen  of  the  bowel  cause  obstruc- 
tion ;  but  acute  intestinal  obstruction  is  rarely  met  with. 

Diagnoiis. — When  the  tumour  projects  from  the  anus 
it  is  liable  to  be  mistaken  for  a  pile,  but  a  closer  examina- 
tion will  reveal  its  true  nature.  There  is  also  a  danger  of 
regarding  the  occasional  heemorrhage  as  an  indication  of  the 
same  disease,  and  the  mistake  may  not  be  discovered  until 
a  proper  examination  is  made.  The  introduction  of  the 
speculum  will  in  many  cases  bring  a  tumour  into  view ;  but 
palpation  by  the  finger,  when  possible,  gives  the  fullest 
information.  In  using  the  finger  a  systematic  examination 
of  the  rectum  should  be  made,  otherwise  the  polypus  may 
escape  detection.  A  polypus  with  a  long  pedicle  may  have 
its  body  carried  upwards  out  of  reach,  and  this  even  may 
be  done  at  the  time  of  inserting  the  finger.  The  existence 
of  a  cordlike  structure  will  sometimes  indicate  that  the 
body  of  the  tumour  has  been  thus  displaced,  and  by  hooking 
the  finger  around  it  the  tumour  may  be  brought  within 
touch.  Better  information  is  therefore  obtained  when 
withdrawing  rather  than  when  inserting  the  finger. 
Straining  on  the  part  of  the  patient,  or  the  administration 
of  an  enema,  will  often  help  to  bring  down  a  growth  and 
admit  of  its  being  seen  or  felt. 

The  base  of  attachment  of  the  tumour  should  always  be 
carefully  noted,  for  the  treatment  to  be  subsequently 
adopted  depends  upon  the  breadth  of  this  connection. 

Profptosis. — The  tendency  of  all  polypi  is  to  increase  in 
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size,  and  for  the  pedicle  to  increase  in  length.  This  elonga- 
tion of  the  pedicle  sooner  or  later  admits  of  the  extrusion  of 
the  body  of  the  tumour  through  the  anus  during  the  act  of 
defecation,  and  as  a  result  the  veins  in  the  pedicle  become 
obstructed.  The  tumour  then  becomes  swollen  and  con- 
gested, and  if  much  enlarged  is  prevented  from  being 
reduced  within  the  bowel.  A  tumour  so  strangulated  is 
sometimes  severed  from  its  connection,  and  a  natural  cure 
results. 

No  truly  innocent  tumour  returns  after  complete  re- 
moval. The  doubtfully  innocent  nature  of  villous  growths 
has  already  been  alluded  to,  where  recurrence  has  taken 
place  after  removal,  and  the  new  growth  has  manifested  the 
characters  of  epithelioma. 

One  of  the  tendencies  of  a  polypus  is  to  produce  prolapse 
of  the  bowel ;  in  this  the  growth  exercises  a  similar  action 
to  what  occasionally  happens  in  both  the  large  and  small 
intestine.  The  constant  dragging  action  of  the  tumour  in 
these  latter  regions  causes  intussusception. 

Treatment. — Bemoval  is  the  only  method  of  successful 
treatment.  In  many  cases  of  simple  polypus  it  is  easy  to 
pull  down  the  tumour,  encircle  the  pedicle  with  a  ligature, 
and  snip  off  the  mass  with  a  pair  of  scissors.  If  the  pedicle 
be  long  and  narrow  it  may  be  twisted  off  with  a  pair  of 
forceps.  The  broader  the  pedicle  the  greater  the  care 
needed  in  securing  it,  as  vessels  of  considerable  size  some- 
times pass  from  the  mucous  membrane  into  the  body  of  the 
growth. 

When  from  the  position  of  the  tumour,  or  the  breadth 
of  its  basal  attachment,  it  cannot  be  dealt  with  simply,  the 
sphincter  should  be  dilated  and  the  base  of  the  growth 
transfixed  with  needle  and  suture.  A  broad  pedicle  should 
be  ligatured  preferably  in  two  or  more  portions  rather  than 
encircled  by  a  single  thread. 

When  the  pedicle  has  been  tied,  the  tumour  may  either 
be  cut  away  or  left  to  slough  off.  It  is,  however,  far  pre- 
ferable to  adopt  the  former  plan,  and  if  any  bleeding  points 
are  seen  to  exist  after  the  excision,  they  should  be  seized 
separately  with  a  pair  of  artery  forceps,  and  ligatured. 
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CHAPTER  LVI. 

TUMOURS  {continued)  :  malignant,     carcinoma 

AND    SARCOMA. 

Of  the  two  large  classes  of  malignant  tumours,  the  car- 
cinomata  and  the  sarcomata,  the  former  affects  the  rectum 
out  of  all  proportion  to  the  latter ;  while  the  one  is  com- 
paratively common,  the  other  is  only  met  with  in  rare  and 
isolated  instances. 

The  disease  attacks  both  males  and  females,  but  with  a 
frequency  slightly  greater  in  the  case  of  the  former. 

As  regards  age,  the  disease  is  essentially  one  of  adult 
life,  and  is  met  with  at  any  period  after  twenty  years. 
Cases,  however,  are  not  wanting  to  illustrate  its  appearance 
in  patients  considerably  under  this  age. 

Pathology. — It  was  pointed  out  before  discussing  the 
pathology  of  carcinoma  of  the  large  bowel  that,  prior  to 
speaking  of  the  various  kinds  of  carcinoma  which  may 
involve  the  gut,  some  definite  understanding  must  be  had 
of  the  significance  of  the  terms  used.  The  same  reasoning 
equally  applies  here,  and  the  reader  is  asked  to  refer  to 
page  387  for  a  description  which  need  not  be  repeated. 

Adopting  therefore  the  threefold  classification  of  carci- 
noma —  the  squamous  -  celled,  spheroidal  -  celled,  and 
columnar-celled — the  rectum  appears  to  be  affected  almost 
exclusively  by  the  last.  In  almost  every  instance  where 
the  record  of  a  case  carries  with  it  the  microscopical 
description  of  the  growth,  the  disease  is  described  as  of  this 
character.  And  where  such  terms  as  '*  scirrhous," 
"  medullary,"  or  "  encephaloid  "  are  used  they  invariably 
have  a  clinical,  and  not  a  strictly  histological,  significance ; 
that  is  to  say,  the  terms  are  intended  to  imply  either  that 
the  tumour  tissue  is  indurated  and  possibly  of  slow 
growth,  or  that  it  is  soft,  •  pulpy,  and  probably  rapidly 
growing. 

Carcinoma  of  the  rectum,  as  just  indicated,  presents 
many  differences  in  its  character.  Both  as  regards  its 
origin  and  its  development  marked  variations  are  met  with. 

2  p 


450  THE  RECTUM. 

Why  a  tumour  presenting  in  its  intimate  structure  such 
constant  uniformity  should,  in  process  of  development, 
exhibit  such  striking  differences,  it  is  impossible  to  say. 
But  the  reason,  whether  a  constitutional  or  a  local  one,  is 
probably  the  same  as  that  which  effects  similar  modifications 
in  the  growth  of  carcinoma  in  other  parts  of  the  body  ;  and 
until  more  is  known  generally  about  the  etiology  of  carci- 
noma, it  is  impossible  to  attempt  to  explain  the  numerouH 
and  variable  phases  which  it  presents  in  its  process  of 
development. 

In  the  origin  and  progress  of  carcinomatous  disease  two 
special  forms  are  described  by  Oripps  :*  the  one  known  as 
the  "  laminar  **  is  characterised  by  its  tendency  to  spread  as 
a  thin  layer  between  the  mucous  and  muscular  coats  of  the 
bowel ;  this  form  finally  gives  rise  to  the  well-recognised 
annular  stricture.  The  other  form  tends  to  increase 
uniformly  in  all  directions  both  superficially  and  deeply, 
and  by  so  doing  to  produce  a  tumour  which  projects  into 
the  bowel ;  the  mucous  membrane  at  an  early  stage  covers 
the  tumour,  but  sooner  or  later  it  gives  way,  and  an  ulcers^ 
ting  mass  projects  which  may  be  as  soft  as  brain  tissue. 

Of  these  two  types  of  disease  the  laminar — or,  as  it  is 
better  known  in  its  more  advanced  stage,  the  annular 
stricture— is  the  commoner. 

Carcinoma  is  met  with  in  any  part  of  the  rectum,  but 
appears  to  be  more  frequently  seated  within  the  first  two  or 
three  inches  from  the  anus. 

The  appearance  under  the  microscope  of  a  section  of 
rectal  carcinoma  is  usually  very  typical.  In  general 
structure  it  presents  the  character  of  a  gland,  and  so  con- 
stantly is  this  chciracter  present  that  it  has  received  the 
name  of  '*  malignant  adenoma/'  or  "  adenoid  carcinoma." 
A  section  shows  numerous  elongated  or  round  tubular 
structures  irregularly  disposed  and  of  somewhat  unequal 
calibre.  In  most  sections  a  uniform  layer  of  columnar- 
shaped  cells  is  seen  lining  the  tubular  or  alveolar  spaces ;  it 
is  frequent,  however,  to  see  gaps  in  the  lining,  due  to  the 
dislodgment  of  cells  in  the  process  of  mounting.  The 
tubuli  and  alveoli  are  filled  with  cells,  but  these  also  are 
liable  to  be  washed  away  and  leave  clear  and  empty  spaces. 

*  Page  321. 
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Fig.  85.— COLLiim  Carcis.iva  i>k  RtrTUW.— Th«  lUusiraiion  shows  a 
longiludinal  seclion  of  the  reciiiiii  with  ihe  bliiddcr  in  Ironl.  The  wall  of 
IhereclDinisihickenedand  iiililiraied.     (1['./J/.,  Ohs.l 
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The  relative  proportion  of  cells  and  inter-cellular  tissue 
varies,  as  does  also  the  stage  of  development  or  degeneration 
which  each  may  reach.  These  variations  depend  largely 
upon  the  rapidity  of  growth.  Thus  in  a  rapidly  growing 
tumour  the  cells  are  proportionately  more  abundant  and 
less  typical  in  character ;  while  the  intercellular  tissue  is 
less  perfectly  developed,  and  often  appears  as  spindle- 
shaped  cells  rather  than  as  fibrous  tissue.  Tumoui's  of  this 
character  form  what  are  known  clinically  as  medullary  or 
encephaloid  growths.  In  a  more  slowly  growing  tumour 
the  two  primary  constituents  reach  a  stage  of  more  perfect 
development,  and  the  intercellular  fully  formed  fibrous 
tissue  may  predominate  over  the  well-defined  columnar- 
shaped  cells.  In  the  so-called  scirrhous  form  of  the  disease 
this  is  the  type  most  usually  met  with. 

Colloid  carcinoma. — What  relation  this  bears,  if  any, 
to  the  form  of  carcinoma  just  described  is  not  definitely 
known.  If  it  may  be  looked  upon  as  the  result  of  a 
degenerative  change  in  the  columnar  cells  of  the  common 
adenoid  form  of  the  disease,  its  pathological  connection 
with  it  becomes  at  once  simplified.  Pathologists,  however, 
are  not  at  one  on  such  an  explanation,  and  the  disease  must, 
therefore,  for  the  present  be  considered  separately. 

Colloid  carcinoma  of  the  rectum  is  but  rarely  met  with  ; 
in  structure  it  follows  the  type  of  the  growth  as  met  with 
in  other  parts  of  the  body.  The  stroma,  in  place  of  con- 
taining typical  epithelial  cells,  is  filled  with  a  translucent 
jelly  like  material  which  distends  the  loculi  into  spaces  of 
variable  size  and  shape. 

Melanotic  carcinoma. — While  many  cases  are  on  record 
of  melanotic  cancer  of  the  bowel,  it  is  not  easy  to  determine 
whether  in  all  cases  this  expression  indicates  a  pigmented 
carcinoma  or  a  pigmented  sarcoma.  The  fact,  however, 
that  in  nearly  every  instance  where  the  growth  was 
carefully  examined  microscopically  it  was  found  to  be 
sarcoma  renders  it  probable  that  a  pigmented  carcinoma 
is  either  never  met  with  or  is  extremely  rare. 

Osteoid  carcinoma. — As  this  disease,  like  that  just 
described,  is  usually  indefinitely  spoken  of  as  a  cancer, 
it  is  possible  that  it,  too,  should  be  considered  as  of  the 
nature  of  a  sarcoma.  The  disease,  however,  is  of  exceptional 
rarity. 
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Progress  of  the  disease. — The  course  which  car- 
cinoma pursues  resembles  that  followed  by  it  when 
occurring  in  other  parts  of  the  alimentary  tract,  modified 
only  by  the  special  anatomical  relations  of  the  region 
affected.  Its  progress  may  be  considered  from  two  aspects, 
the  local  and  tibe  remote. 

Locally  the  disease  as  it  develops  affects  in  the  first  place 
the  bowel  itself,  and  then,  by  direct  extension,  the  parts  in 
the  immediate  neighbourhood. 

The  manner  in  which  the  bowel  is  affected  depends 
principally  upon  the  nature  of  the  growth.  It  may 
block  the  canal  either  by  projecting  into  it  as  a  mass 
of  tumour  tissue,  or  by  constricting  it  with  a  hard  and 
resistant  fibrous-like  band.  When  the  obstruction  is 
brought  about  by  projecting  masses  these  sooner  or  later 
break  down  and  leave  large  ulcers,  and  fungating  masses  of 
tissue  which  frequently  bleed  freely.  When  the  growth 
extends  backwards  into  the  hollow  of  the  sacrum,  it  may 
press  upon  or  invade  the  sacral  plexus,  and  by  so  doing  be 
the  cause  of  pain  felt  in  the  peripheral  distribution  of  the 
nerves  derived  from  it.  Thus  that  kind  of  pain  so  often 
described  by  the  patient  as  like  rheumatism  or  sciatica  may 
owe  its  existence  to  some  such  implication.  In  the  case  of 
stricture,  other  changes  are  brought  about  by  the  constant 
and  increasing  obstruction  to  the  passage  downwards  of  the 
contents  of  the  bowel  above  the  stricture.  These  resemble 
those  already  described  in  the  case  of  non-malignant 
stricture,  and  consist  of  dilatation  of  the  bowel  above  the 
obstruction,  with  inflammation  and  ulceration  the  result 
of  constant  faecal  irritation.  Ulceration  may  take  place 
at  any  part  of  the  large  intestine,  and  not  necessarily 
immediately  above  the  stricture.  If  ulceration  progresses 
it  may  lead  to  ruptui'e  or  perforation. 

Ulceration  may  also  lead  to  the  contraction  of  adhesions 
between  the  rectum  and  neighbouring  viscera,  and  in  this 
way  localised  abscesses  sometimes  form  which,  bursting  into 
the  bladder,  urethra,  vagina,  or  uterus,  establish  a  fistulous 
communication.  Such  results  as  recto-vesical  fistulse  are 
not  uncommon,  and  cause  much  suffering  in  micturition. 
When  ulceration  extends  into  the  ischio-rectal  fossae, 
acute  inflammation  and  suppuration  follow,  with  the 
result  that  one  of   the    worst   forms    of    fistula   in    ano 
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is  caused.  In  one  such  case,  upon  which  I  operated,  the 
patient  was  admitted  into  the  hospital  with  extensive  acute 
inflammation  commencing  in  the  region  of  the  anus  and 
extending  for  some  distance  over  both  buttocks.  When 
freely  incised,  a  quantity  of  gas  and  excessively  putrid- 
smelling  faeces  escaped,  and  a  large  cavity  was  left  vdth 
shreddy  sloughs  adherent  to  itis  walls,  and  laying  bare  the 
coccyx. 

In  rare  instances  the  abscess,  instead  of  bursting  ex- 
ternally, reopens  into  the  bowel  below  the  stricture,  and 
thus,  as  happens  in  the  urethra,  a  new  channel  is  opened 
up  for  the  discharge  of  the  hitherto  obstructed  faeces. 

In  cases  of  ring  stricture  it  occasionally  happens  that  the 
narrowed  orifice  becomes  suddenly  blocked,  and  symptoms 
of  obstruction  set  in  which  are  not  necessarily  acute  in 
character,  but  tend  to  be  so  the  higher  the  seat  of  obstruc- 
tion. Another  cause  of  intebtinal  obstruction  is  the 
formation  of  a  rectal  intussusception.  The  constant 
efforts  on  the  part  of  the  bowel  above  to  drive  on  its 
contents  causes  the  strictured  ring  to  descend ;  and, 
although  usually  more  or  less  giudual  in  its  process,  it  may 
suddenly  amount  to  a  complete  intussusception,  with  the 
i^esult  of  creating  an  impervious  canal. 

The  bowel  below  the  seat  of  obstruction  also  suffers  from 
changes  similar  to  those  described  in  connection  with  simple 
cicatricial  stricture.  When  the  disease  is  situated  high  up 
in  the  rectum,  the  portion  below  often  becomes  "  ballooned," 
the  cavity  of  the  bowel  being  markedly  expanded,  and  for 
the  same  reason  as  already  explained  in  discussing  the 
conditions  in  simple  stricture  (see  page  488).  Internal 
haemorrhoids  are  frequently  present ;  and  when  the  disease 
is  situated  low  down,  the  anus  may  be  invaded  or  may  be 
patulous  and  oedematous,  and  possibly  excoriated  by  the 
constant  escape  of  putrid  and  irritating  discharges. 

In  considering  the  remote  changes  effected  by  the 
progress  of  the  disease,  the  anatomy  of  the  part  must  be 
borne  in  mind.  The  fact  that  carcinoma  may  be  carried 
into  distant  parts,  both  by  the  lymphatics  and  by  the  veins, 
renders  it  important  to  consider  the  course  which  these 
vessels  take  in  their  passage  from  the  initial  seat  of  the 
disease.  By  reference  to  the  anatomy  of  the  rectum  it  will 
be  found  that  the  lymphatics  from  all  parts  of  the  rectum 
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above  the  anus  proceed  to  tbe  sacral  glands  in  the  hollow  of 
the  sacrum  and  to  the  lumbar  glands  along  the  sides  of  the 
lumbar  vertebrsB;  while  the  veins  return  their  blood  into 
the  portal  vein  and  into  the  inferior  vena  oava.  Hence,  in 
seeking  to  ascertain  if  the  lymphatic  glands  are  enlarged, 
the  sacnl  glands  must  be  examined  through  the  posterior 
wall  of  the  rectum  and  the  lumbar  glands  by  pressure 
exercised  through  the  anterior  abdominal  wall.  These 
glands  sometimes  enlarge  to  the  size  of  a  hen's  egg  or  even 
larger,  and  can  then  be  easOy  felt. 

In  distribution  of  the  disease  by  the  veins,  the  liver  is 
the  first  to  become  involved,  and  in  some  instances  so 
markedly  does  this  involvement  take  place  that  its  large 
size  and  nodular  and  irregular  outline  constitute  a  pro- 
minent feature  in  the  case.  Systematic  infection  through 
the  vena  cava  is  shown  by  involvement  of  the  lung  and 
other  parts  of  the  body. 

Another  effect  of  the  absorption  into  the  blood  of 
substances  connected  with  the  growth  is  the  production 
of  a  peculiar  sallow  complexion,  the  so-called  cachexia. 
This  is  usually  considered  a  feature  of  some  diagnostic 
value  in  all  cases  of  advanced  carcinoma  but  more  parti- 
cularly is  it  so  in  rectal  disease. 

Symptoms. — Like  most  diseases  involving  the  alimentary 
tract,  tbe  early  symptoms  are  often  of  an  extremely  vague 
and  uncertain  character.  It  is,  as  a  rule,  not  until  a  com- 
paratively advanced  period  that  symptoms  in  any  degree 
typical  of  the  disease  are  present. 

As  will  be  gathered  from  what  has  been  eaid  in  con- 
nection with  the  pathology  of  the  disease,  there  can  be 
no  uniformity  or  constancy  in  the  symptoms  manifested. 
The  nature  of  the  growth,  its  seat  and  extent,  affect  as 
much  as  anything  the  symptoms  present ;  and  if  to  these 
be  added  the  natural  differences  of  susceptibility  which 
patients  exhibit  regarding  discomforts  and  pain,  it  will  at 
once  be  seen  how  extremely  variable  must  be  the  symptoms 
present  in  each  case. 

Constipation  and  diarrhcea. — Among  the  earliest  indica- 
tions of  the  disease,  and  more  particularly  of  that  form  of 
it  which  results  in  the  annular  or  ring  stricture,  is  gradually 
increasing  difficulty  in  defecation.  The  onset  and  progress 
of  the  difficulty  is  naturally  very  insidious,  and  it  is  only 
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when  the  patient  begins  to  find  it  needful  to  render  the 
motions  lax  by  aperients,  in  order  to  get  a  passage,  that 
a  suspicion  is  entertained  regarding  the  possible  nature 
of  the  complaint.  It  is  often  aJso  at  this  early  stage  that 
some  little  bleeding  is  frequently  noticed ;  and  the  patient 
is  misled  into  the  belief  that  the  hemorrhage  is  the  result 
of  piles.  When  obstruction  has  reached  a  certain  stage,  a 
spurious  diarrhoea  often  sets  in,  and  the  patient  is  compelled 
to  make  frequent  efforts  to  empty  the  bowel,  although  little 
more  than  some  blood-stained  muoo-purulent  material  may 
be  discharged. 

The  fizcea  in  their  character  frequently  constitute  an 
important  diagnostic  feature  in  the  disease.  When  the 
obstruction  is  situated  low  down  in  the  rectum,  the  motions 
may  be  modified  in  shape.  They  may  be  Battened,  narrowed 
like  pipe-stems,  or  grooved.  If  the  obstruction  is  higher, 
they  may  be  entirely  wanting  in  form.  In  most  cases 
where  the  disease  is  at  all  advanced,  the  motions  are  loose, 
and  coated  or  streaked  or  mixed  with  blood-stained  mucous 
or  possibly  with  pus.  The  amount  of  blood  lost  varies,  but 
is  as  a  rule  small  in  quantity.  The  excessively  offensive 
smell  of  the  discharges  observed  in  some  cases  constitutes 
almost  a  pathognomonic  sign  of  carcinoma. 

The  'pain  felt  is  extremely  variable,  both  in  kind  and  in 
intensity.  In  some  cases  it  is  so  slight  that  not  until  within 
a  short  time  before  death  is  any  complaint  made.  Unfor- 
tunately this  complete  absence  of  pain  is  the  exception 
rather  than  the  rule.  Pain  of  some  kind  is  generaUy  felt 
throughout  the  disease,  and  in  many  instances  it  becomes 
of  such  a  severe  and  constant  character  that  there  are  few 
troubles  which  cause  acuter  suffering.  The  simplest  type 
of  pain  is  that  which  consists  in  little  more  than  a  constant 
feeling  of  discomfort  at  not  being  able  successfully  to  empiy 
the  bowel.  The  existence  of  ulceration  and  involvement  of 
nerves  probably  accounts  for  the  severer  types  of  pain.  The 
patient  complains  of  a  feeling  of  "  burning,"  which  is  often 
worse  after  a  movement  of  the  bowels ;  or  there  is  a  constant 
sensation  of  weight  in  the  part,  with  possibly  a  dull  gnawing 
pain  at  the  back  of  the  sacrum.  When  the  pain  is  reflect^ 
down  the  legs,  it  is  sometimes  described  as  sciatica.  Occa- 
sionally pain  is  complained  of  in  the  abdomen. 

Other  symptoms  become  manifest  as  the  disease  progresses 
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and  produces  its  variouB  complications.  The  complexion  of 
the  patient  is  frequently  markedly  sallow ;  loss  of  sleep 
and  loss  of  appetite  co-exist  with  loss  of  flesh  and  loss 
of  strength.  There  may  be  enlargement  of  the  liver, 
with  possibly  some  irregularity  of  its  edge  and  surface. 
Deep  palpation  of  the  abdomen,  either  with  or  without 
an  antesthetic,  may  also  reveal  the  presence  of  enlarged 
lymphatic  glands.  The  Increasing  obstruction  may  cause 
distension  of  the  abdomen,  and  griping  pains  will  indicate 
the  fruitless  efforts  of  the  peristaltic  wave  to  overcome  the 
obstruction.  If  complete  blockage  of  the  narrowed  channel 
should  take  place,  symptoms  of  intestinal  obstruction  follow. 
As  a  rule  these  are  not  of  the  same  acute  character  as  when 
the  bowel  is  obstructed  in  the  colon  or  small  intestine,  and 
may  be  said  to  be  less  severe  the  lower  the  disease  is  situated 
in  the  rectum.  It  is  not  uncommon  for  vomiting  to  continue 
for  several  days  before  it  becomes  ffecal,  and  for  the  patient 
during  this  time  not  to  be  particularly  distressed  or  put  about. 
The  sudden  onset  of  acute  abdominal  pain,  in  a  patient 
not  otherwise  very  ill,  must  be  considered  as  probably 
indicating  rupture  or  perforation  of  the  bowel  above  the 
obstruction. 

.IMa^osis. — Diagnosis  of  carcinoma  of  the  rectum 
cannot  be  said  to  be  rendered  perfectly  certain  unless  the 
disease  can  be  either  seen  or  felt.  Hence  it  follows  that 
it  is  only  when  it  is  seated  within  the  lower  six  inches 
of  the  gut  that  a  definite  opinion  can  be  expressed.  The 
reason  of  this  arises  from  the  fact  that,  when  a  carcino- 
matous stricture  involves  the  upper  part  of  the  rectum , 
its  differential  diagnosis  from  ol^truction  due  to  simple 
stricture  is  very  difficult,  and  at  the  most  can  only  be 
conjectured  from  such  facts  as  the  age  of  the  patient,  the 
length  of  time  the  symptoms  have  existed,  and  the  general 
appearances  and  conditions  represented. 

When  the  finger  can  reach  the  seat  of  the  disease,  what 
is  felt  will  depend  upon  the  nature  and  extent  of  the 
growth.  In  any  case  of  doubt  it  is  possible  to  remove,4 
either  with  the  finger-nail  or  with  a  forceps,  a  small  piece 
of  the  tumour  tissue  for  microscopic  examination.  When 
the  finger  cannot  reach  the  disease,  it  may  be  possible  to 
see  it  with  a  speculum,  and  to  verify  the  diagnosis  by  the 
removal  of  a  fragment  for  examination. 
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Crippfi  attaches  some  weight,  in  distiDguishing  between 
an  innocent  and  a  malignant  stricture,  to  the  condition  of 
the  mucous  membrane  between  the  anus  and  the  strictured 
part.  In  the  former  the  mucous  membrane  is  somewhat 
hard  and  contracted,  portions  of  it  instead  of  feeling  soft 
and  supple  are  often  hard  and  creaking,  as  if  replaced  bj 
cicatricial  tissue ;  while  in  the  latter  the  mucous  membrane 
is  generally  comparatively  healthy. 

Assistance  in  the  diagnosis  of  a  stricture  in  the  upper 
part  of  the  rectum  may  be  obtained  by  the  method  of 
injection,  by  the  use  of  bougies,  and  by  the  presence  of 
"  ballooning ''  of  the  bowel  below.  Beference  should  be 
made  to  these  diagnostic  measures  when  discussed  in 
connection  with  non-malignant  stricture.  It  should,  how- 
ever, be  briefly  repeated  here  that  bougies,  if  employed  at 
all,  must  be  used  with  the  utmost  care;  for  if  there  is 
danger  of  perforating  the  bowel  in  simple  stricture,  much 
more  is  this  the  case  in  malignant  disease. 

Prognosis* — The  inevitably-fatal  nature  of  the  disease 
renders  the  question  of  prognosis  one  dependent  upon  the 
relative  merits  of  the  different  modes  of  treatment.  The 
question  becomes  one  simply  of  determining  how  much 
long'er  a  patient  can  live  after  treatment  than  if  no  treat- 
ment had  been  adopted. 

As  regards  length  of  life  independently  of  treatment  of 
any  kind — that  is  to  say,  the  length  of  time  the  disease 
takes  to  run  its  natural  course — great  differences  necessarily 
exist.  For  not  only  are  there  innumerable  variations  in  the 
modes  of  involvement  of  the  bowel,  and  in  the  rapidity  with 
which  the  growth  progresses  and  implicates  other  parts, 
but  the  greatest  possible  difficulty  exists  in  fixing  the 
period  at  which  the  disease  commenced.  Cases  are  re- 
corded where  the  first  symptoms  experienced  by  the  patient 
were  those  of  acute  intestinal  obstruction — ^in  other  words, 
the  patient  had  lived  in  apparent  health,  with  little  or  no 
indication  of  the  disease  which  was  slowly  progressing  and 
shortly  to  terminate  in  death.  As  a  rule,  the  younger  the 
patient  the  more  rapid  is  the  progress  of  the  disease ;  hence 
in  old  people  we  find  that  life  is  often  much  prolonged.  It 
may  be  approximately  said  that  the  patient  lives  for  about 
a  couple  of  years  after  the  first  appearance  of  the  disease 
as  manifested   by  symptoms.     Death   then  results  from 
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ezhaufition.  Should  complications  arise  they  may  hasten 
the  end,  and  if  these  are  of  the  nature  of  complete 
obstruction  or  perforation  a  more  or  less  rapidly  fatal  result 
ensues. 

Prognosis  in  regard  to  treatment  concerns,  in  the  first 
place,  simply  the  relief  of  the  patient's  symptoms,  and,  in 
the  second,  the  possibility  of  curing  the  disease. 

No  subject  in  surgery  has  afforded  a  field  for  keener 
conflict  than  that  which  concerns  the  operative  treatment 
of  this  disease.  The  contending  parties  are  those  who 
advocate  the  formation  of  an  artificial  anus  either  in  the 
groin  or  in  the  loin,  and  those  who  advise  radical  treat- 
ment  by  extirpation.  The  aims  are  totally  distinct,  and,  as 
the  means  to  procure  the  ends  differ  so  widely  in  their 
nature  and  severity,  it  must  be  clearly  shown  that  the 
severer  measure  of  extirpation  justifies  the  rejection  in 
certain  cases  of  the  comparatively  safe  and  purely  palliative 
operation  of  making  an  artificial  anus. 

In  discussing  the  merits  of  extirpation,  the  two  primary 
methods  of  operating  must  be  considered  separately.  These 
methods  are  the  removal  of  the  disease  when  situated  in 
the  lower  half  of  the  rectum,  by  operating  through  the 
perineum ;  and  removal  of  the  disease  when  seated  in  the 
upper  half,  by  operating  through  the  sacral  region.  The 
greater  magnitude  of  the  latter  operation  necessarily  causes 
it  to  rank  as  the  severer  method  of  the  two. 

In  weighing  the  merits  of  either  of  these  operations,  it 
must  be  understood  that  in  both  suitable  cases  are  selected 
for  the  treatment.  Incomplete  removal  of  the  primary  seat 
of  the  disease  in  carcinoma,  occurring  in  any  part  of  the 
body,  is  invariably  followed  by  conditions  worse  than  those 
for  which  the  operation  was  originally  performed.  This 
specially  applies  to  disease  in  the  rectum,  where  the  part  of 
the  tumour  left  behind  takes  on  a  renewed  activity  in 
growth,  and  recontraction  readily  follows  with  a  return, 
in  possibly  an  augmented  condition,  of  the  original 
symptoms. 

I  will  consider  firsts  prognosis  in  the  perineal  operation^ 
supposing  that,  as  far  as  possible,  suitable  cases  are  selected 
— ^that  is  to  say,  cases  in  which,  from  the  locality,  mobility, 
and  general  nature  of  the  growth,  the  surgeon  believes  its 
total  removal  from  the  perineum  possible. 
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Great  difficulty  attaches  to  reasoning  from  statistics; 
unless  the  character  of  each  case  is  clearly  reported,  there 
is  the  great  probability  that,  in  many  instances,  attempts 
at  removal  will  have  been  made  where  the  untoward  results 
sufficiently  indicate  that  operation  should  not  have  been 
performed.  I  have,  however,  been  able  to  collect  statistics 
from  two  sources  which  seem  to  supply  the  requisite  data. 
They  are  those  of  Cripps  of  London,  and  Czerny  of  Heidel- 
berg, both  surgeons  of  recognised  repute,  and  whose  cases 
are  carefully  selected. 

Cripps*  excised  the  rectum  from  the  perineum  in  38 
cases ;  3  died  and  35  recovered  from  the  immediate  effects 
of  the  operation,  giving  a  mortality  of  7'8  per  cent.  Seven 
lived  beyond  the  usual  three-year  limit ;  among  these,  how- 
ever, were  three  in  which  some  recurrence  took  place,  but 
which  in  each  was  successfully  removed. 

Czemy's  cases  t  are  collected  from  the  six  years  between 
1886  and  1891,  and  were  published  by  Schmidt  in  1892. 
It  is  not  therefore  possible  to  give  the  complete  number 
of  cases  which  might  pass  beyond  the  three-year  limit, 
nor  to  state  how  much  longer  than  the  period  included 
any  particular  case  which  had  passed  the  cure-limit  might 
live. 

These  six  years  embrace  thirty-two  operations  by  the 
perineal  method  with  one  death,  thus  giving  a  mortality  of 
3*1  per  cent,  as  directly  the  result  of  the  operation.  Of 
sixteen  cases  which  had  died,  the  duration  of  their  life  after 
the  operation  amounted  on  an  average  to  two  years ;  the 
longest  duration  was  four  years.  Nothing  was  known 
about  four  patients. 

LOvinsohn's  cases  |  are  collected  from  Czerny 's  Heidel- 
berg clinic  between  the  years  of  1883  and  1886,  and  are 
sixteen  in  number;  they  were  published  in  1893.  One 
patient  died  of  collapse,  the  direct  result  of  the  operation, 
giving  a  percentage  mortality  of  6*2.  Six  lived  for  four 
years  and  longer.  Of  these  six  cases  all  died,  with  the 
exception  of  two,  of  a  recurrence  of  the  disease.  The  two 
exceptions  are  those  of  6f  years  and  8f  years,  where  it  is 

*  Brit.  Med.  Joum.  1892,  vol.  i.  p.  1277. 

t  Beitrd^e  zur  klin.  Chir.  1892,  Bd.  ix.  Heft  ii,  p.  409. 

X  Ibid.  1893,  Bd.  X.  p.  223. 
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noted  that  the  patients  were  alive  and  free  from  any  sign 
of  return.  In  one  of  the  cases  which  lived  for  four  years, 
the  recurrence  took  place  in  the  liver. 

The  inferences  to  be  derived  from  these  statistics  are  (1) 
that  the  operation  itself  is  not  a  fatal  one,  the  mean  per- 
centage of  mortality  of  these  two  operators  being  5*8 ;  (2) 
that  prolongation  of  life  is  possible  in  suitably  selected 
ea£es ;  (3)  that  extirpation  of  the  disease  with  permanent 
cure  is  comparatively  rare. 

Prognosis  in  the  sacral  operation  is  in  many  respects  much 
more  difficult  and  much  graver  than  in  the  case  of  the 
perineal  operation.  In  the  first  place  the  operation  deals 
with  disease  in  a  part  of  the  bowel  where  there  is  much 
difficulty  in  deciding  the  character  and  extent  of  the  growth, 
and  therefore  the  possibility  of  its  complete  removal.  Still 
fui-ther,  it  is  impossible  to  foresee  how  far  the  result  of  the 
operation  may  correspond  to  what  was  aimed  at,  and  how 
far  the  subsequent  conditions  may  even  be  aggravated  by 
the  operation. 

The  question  may  be  first  asked.  What  are  the  results 
which  may  follow  this  method  of  excision  apart  from  those 
connected  directly  with  the  operation  and  those  concerning 
the  possibility  of  effecting  a  cure  ? 

The  most  favourable  result,  apart  from  the  question  of 
total  removal  of  the  disease,  and  that  unfortunately  least 
often  obtained,  is  complete  control  of  the  bowel.  How  this 
may  be  effected  independently  of  the  retention  of  the  normal 
sphincters  will  be  described  under  the  section  of  operations. 
Suffice  it  to  gay  here,  however,  that  in  by  far  the  large  pro- 
portion of  cases  there  is  incontinence  of  faeces  to  a  greater 
or  less  extent.  In  many  instances  faecal  fistulae  form  in 
some  part  of  the  posterior  wound  ;  in  not  a  few  also,  these 
fistuke  enlarge  until  they  form  the  sole  exit  for  the  discharge. 
Again,  it  may  be  found,  after  the  removal  of  the  growth, 
that  it  is  impossible  to  retain  the  anal  section  of  the  gut,  or 
even  to  bring  down  sufficiently  the  upper  segment  in  order 
to  attach  it  below.  In  such  cases  a  sacral  anus  has  to  be 
established.  As  a  last  remote  effect  may  be  mentioned 
cicatricial  contraction,  and  consequent  obstruction. 

Following  more  directly  upon  the  operation  are  results 
dependent  upon  septic  infection  of  the  wound.  These, 
fortunately,  have  not  been  of  a  very  frequent  character ; 
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and,  although  possible,  they  need  not  be  introduced  as 
arguments  of  much  cogency  against  its  performance. 

Now,  as  regards  the  mortality  of  the  operation  and  the 
possibility  of  obtaining  a  cure. 

In  Cxerny's  series  of  36  cases  operated  upon  by  the  sacral 
method  there  were  7  deaths  due  directly  to  the  operation, 
giving  a  mortality  of  19*4  per  cent.  There  were  living  at 
the  time  the  report  was  made  18.     Of  these 

3  after  2]  yoars 
6M     ,.     2j      .. 

12  from  i(  year  to  5  months. 

Nine  had  died  from  recurrence,  metastases,  i&c.,  within  the 
period  over  which  the  series  extends — that  is,  six  years. 
Some  of  these  cases  are  reported  as  being  in  good  health 
and  as  having  returned  to  their  accustomed  work. 

From  this  series  it  will  be  seen  that  there  is  no  record  of 
any  having  passed  the  three-year  limit,  although  it  is  quite 
possible  that  some  may  have  done  so  by  this  time. 

The  question  regarding  this  operation  now  comes  to  be 
one  of  determining  whether  the  good  that  it  can  effect 
sufficiently  outweighs  the  untoward  results  that  frequently 
follow ;  in  other  words,  does  the  prolongation  of  life  and 
the  relief  of  suffering  more  than  compensate  for  the  lives 
it  shortens,  and  the  often  additional  troubles  it  causes  ?  It 
need  hardly  be  said  that  the  question  is  one  of  extreme 
difficulty  ;  for  even  if  it  could  be  shown  that  Czerny's  results 
gave  a  balance  in  favour  of  the  operation  in  supposed  suit- 
able cases,  it  far  from  follows  that  less  experienced  operators, 
in  such  a  grave  and  comparatively  difficult  operation,  would 
obtain  like  good  results.  Indeed,  if  one  may  judge  from 
isolated  instances  recorded — ^and  it  may  reasonably  be 
accepted  that  it  is  mostly  the  successful  cases  which  are 
published — results  argue  rather  against  than  for  the  opera^ 
tion.  And  as  regards  opinions,  most  surgeons,  in  this 
country  at  least,  are  not  disposed  to  give  it  more  than  a 
scanty  recognition  and  a  comparatively  limited  application. 

That,  however,  it  is  possible  to  remove  the  disease  entirely 
and  leave  the  patient  in  comparative  enjoyment  of  health 
and  with  the  ability  to  do  his  ordinaiy  work  in  daily  life,  is 
a  sufficient  justification  for  the  operation  per  ae»     It  only 
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remains  for  the  surgeon  to  consider,  in  attempting  to  gain 
such  a  desirable  end,  whether  the  case,  in  the  first  place, 
appears  to  him  a  really  suitable  one ;  and  whether,  in  the 
second,  he  is  prepared  to  recommend  it  to  his  patient  in  the 
face  of  the  various  risks  and  the  untoward  results  which 
are  not  only  possible,  but  proportionately  probable  to  the 
limited  experience  he  may  have  had  in  performing  the 
operation. 

Prognosis  in  regcvrd  to  ike  formation  of  an  artificial  anus 
is  less  difficult  to  give  than  in  the  preceding  cases,  for  the 
operation  no  longer  concerns  the  question  of  cure,  but 
simply  that  of  relief.  Life  may  also  be  prolonged,  in  so  far 
as  it  is  affected  by  the  relief  to  sufferiog,  and  the  warding 
off  of  dangerous  complications. 

The  operation,  whether  performed  in  the  groin  or  in  the 
lumbar  region,  is  of  such  a  simple  and  safe  chai-acter  that 
of  itself  it  need  not  be  considered  as  affecting  the  prognosis. 
When  it  has  proved  fatal  it  has  usually  been  in  cases  of 
extreme  gravity,  such  as  in  operations  upon  patients  far 
gone  with  symptoms  of  intestinal  obstruction. 

In  forecasting  the  result  of  the  operation,  it  may  be  said 
to  give  immediate  relief  in  most  instances  by  lessening  the 
pain  and  removing  the  obstruction ;  but  it  adds  the  incon- 
venience and  discomfort  necessarily  connected  with  the 
involuntary  exit  of  fseces  in  the  groin  or  in  the  loin.  As  a 
rule  patients  are  ready  to  face  these  inconveniences  rather 
than  endure  the  suffering  which  comes  of  inability  to  get  a 
proper  movement  of  the  bowels. 

As  regards  the  eSect  an  artificial  anus  has  in  prolonging 
life,  much  must  depend  upon  the  nature  of  the  disease  and 
the  condition  of  the  patient.  By  the  performance  of  the 
operation  upon  a  patient  on  the  verge  of  death  from  ob- 
struction, life  is  not  only  prolonged,  but  actually  saved.  On 
the  other  hand,  to  make  an  anus  merely  because  a  patient 
has  malignant  disease,  from  which  he  neither  suffers  nor  is 
inconvenienced,  would  be  to  add  a  discomfort,  without 
probably  in  any  way  checking  the  onward  progress  of  the 
tumour.  If,  however,  the  patient  is  slowly  sinking  from 
the  pain  and  trouble  associated  with  the  passage  of  fsdces 
over  the  part,  there  is  little  doubt  that  life  will  be  spared 
for  a  longer  period  than  if  the  operation  had  not  been 
performed. 
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Treatment. — Sufficient  has  been  said  regarding  the 
pathology,  symptoms,  and  prognosis  of  the  disease  to  indi- 
cate how  largely  treatment  must  depend  upon  the  dreum- 
stance  of  each  individual  case.  It  is  possible,  however,  to 
simplify  the  discussion  of  the  subject  by  making  a  primary 
division  of  the  cases  to  be  treated  into  those  which  are 
operable  and  those  which  are  not,  and  then  subdividing  the 
former  into  eases  suitable  for  extirpation  and  those  best 
fitted  for  the  formation  of  an  artificial  anus. 

Treatment  of  non-operable  cases. — In  this  class  of  cases 
are  included  all  those  which  are  considered  too  advanced 
for  any  purpose  to  be  served  by  subjecting  the  patient  to  an 
operation,  and  those  who  refuse  to  have  anything  done. 

The  treatment  necessary  concerns  the  relief  of  the 
symptoms  by  palliative  or  conservative  measures.  Promi- 
nent among  these  must  be  the  regulation  of  the  bowels  and 
the  adoption  of  a  suitable  diet.  Mild  laxatives  should  be 
administered.  A  morning  draught  of  one  of  the  aperient 
waters  is  often  of  much  service  in  this  respect.  In  diet 
nothing  should  be  taken  which  is  liable  to  irritate  the  bowel 
or  tend  to  produce  constipation. 

When  there  is  much  ofiensive  and  irritating  discharge 
from  the  diseased  part,  cleanliness  is  of  much  importance, 
not  only  in  lessening  the  deleterious  effects  such  discharges 
have  by  absorption  upon  the  general  health  of  the  patient, 
but  in  preventing  the  excessively  painful  fissures  and  ex- 
coriations which  form  in  and  around  the  anus.  Injections 
of  warm  antiseptic  solutions  should  be  frequently  used. 
Condy*s  fluid,  largely  diluted,  acts  as  a  powerful  deodoriser. 
A  sitz  bath  is  also  serviceable ;  and  the  occasional  insertion 
of  an  iodoform  suppository  is  sometimes  useful. 

The  relief  of  pain  is  of  paramount  importance,  and  should 
be  treated  with  some  consideration.  The  administration 
of  opium  and  its  preparations,  either  hypodermically  or  as 
suppository,  will  in  most  instances  give  the  required  relief ; 
but  if  its  administration  is  commenced  at  an  early  period 
of  the  disease,  the  original  dose  soon  begins  to  fail  in 
producing  its  effect ;  so  that  while  the  pain  increases,  the 
influence  of  the  drug  diminishes.  Hence,  to  give  the 
necessary  relief,  the  amount  has  to  be  increased.  The 
gradual  addition  to  the  quantity  administered  is  liable  to 
produce  a  craving  for  the  drug,  and  this  becomes  so  intense 
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in  some  cases  that  patients  have  been  known  to  confess  that 
the  suffering  connected  with  the  insatiable  desire  for  the 
drug  was  worse  than  that  associated  with  the  disease.  To 
guard  against  such  a  result  opium  should  be  kept  as  a  last 
resource,  and  then,  when  given,  only  the  smallest  dose 
capable  of  producing  the  desired  effect.  This  rule  also 
applies  to  every  addition  that  is  made  to  the  strength  of  the 
dose.  Among  sedatives  which  may  be  locally  applied  for 
the  relief  of  pain  are  cocaine,  hyoscyamine,  and  belladonna. 

Two  other  measures  must  be  considered,  which  occupy  a 
position,  however,  somewhat  between  the  purely  conserva- 
tive and  the  purely  operative :  these  are  relief  of  the 
obstruction  by  division  of  the  stricture  either  partially  or 
completely,  and  curetting  or  scooping  away  the  tumour 
when  of  a  sufficiently  soft  character. 

Partial  division  of  the  stricture,  by  incising  it  in  one  or 
two  places,  must  be  followed  up  by  the  use  of  bougies. 

Complete  division  or  the  performance  of  linear  or  posterior 
proctotomy  will  give  temporary  relief,  but  inasmuch  as  the 
operation  involves  division  of  the  sphincters,  faecal  inconti- 
nence must  follow. 

Treatment  of  operable  cases, — Which  of  the  two  operations 
should  be  performed  in  any  case — that  is  to  say,  extirpation 
or  the  formation  of  an  artificial  anus — must  be  decided 
solely  on  grounds  of  whether  or  not  it  is  considered  possible 
to  remove  the  whole  primary  seat  of  the  disease. 

When  the  question  coucerns  the  performance  of  the 
perineal  operation,  it  is  not  usually  very  difficult  to  decide. 
In  these  cases  the  seat  of  the  disease  is  open  to  careful 
inspection,  and  it  is  approximately  possible  to  determine 
the  extent  of  the  bowel  involved,  both  superficially  and 
deeply.  When  the  growth  is  localised  or  the  stricture 
limited,  removal  may  be  considered  the  proper  course  to 
adopt  if  in  neither  case  there  is  any  indication  of  fixation 
of  the  part  to  the  deeper  structures.  Thus  if  it  is  fixed  to 
the  sacrum,  or  to  the  bladder,  prostate,  or  urethra  in  the 
male,  and  the  vagina  or  uterus  in  the  female,  the  case  is 
not  a  suitable  one  for  extirpation  unless  the  surgeon  is  pre- 
pared to  go  to  great  lengths  and  freely  remove  all  parts 
which  appear  involved,  heedless  of  the  consequences  which 
may  result,  so  long  as  the  disease  is  removed.  It  may, 
however,  well  be  doubted  whether  such  mutilation  is  justi- 
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tied,  considering  the  wretched  state  in  which  the  patient 
must  be  left  and  the  extreme  improbability  of  eradicating 
the  disease. 

When  the  question  is  one  conoerning  the  performance  of 
the  sacral  operation,  much  depends  not  only  on  the  more  or 
less  conjectural  opinion  regarding  the  nature  and  extent  of 
the  growth,  but  upon  the  general  condition  of  the  patient. 
The  operation  is  a  severe  one,  and  the  shock  often  con- 
siderable ;  hence,  while  the  diseased  part  may  seem  suitable 
for  removal,  the  patient's  strength  may  not  be  deemed 
equal  to  the  possible  loss  of  blood  and  the  shock  which  its 
performance  will  probably  entail. 

There  are  certain  other  conditions  which  may  be 
considered  as  practically  inhibitory  to  the  performance 
of  extirpation  by  either  method.  These  are  the  existence 
of  obviously  enlarged  glands,  either  in  the  sacrum  or  in  the 
abdomen,  along  the  lumbar  spine ;  marked  enlargement  of 
the  liver,  with  possibly  ascites ;  advanced  disease,  as  shown 
by  a  marked  cachexia  and  general  loss  of  flesh  and 
strength;  fistulous  communication  with  bladder,  urethra, 
vagina,  or  uterus ;  and  in  cases  of  acute  intestinal  obstruc- 
tion when  urgent  relief  is  required. 

If  extirpation  is  not  deemed  advisable  from  any  of  the 
causes  above  given,  the  question  then  becomes  one  regarding 
the  formation  of  an  artificial  anus.  In  cases  of  acute 
obstruction  or  recto-vesical  fistulse,  an  artificial  anus  should 
be  made ;  but,  short  of  such  complication,  the  operation  is 
one  to  be  selected  by  the  patient  rather  than  urged  by  the 
surgeon.  The  possibility  of  relief  and  the  prolongation  of 
life,  as  well  as  the  converse  possibilities,  and  the  additional 
inconveniences  of  an  incontroilable  faecal  orifice  must  all  be 
honestly  placed  before  the  patient^  with  such  opinions  as 
the  surgeon  may  feel  justified  in  expressing  from  his 
experience,  and  his  knowledge  of  the  nature  and  extent 
of  the  disease. 

Sarcoma. — Sarcoma  is  rarely  met  with  as  one  of  the 
forms  of  malignant  disease  attacking  the  rectum.  A  few 
cases  of  spindle-celled  sarcoma  have  been  recorded,  otherwise 
the  type  usually  met  with  is  that  of  the  melanotic. 
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CHAPTER  LVII. 

FiiOLAP.-E.       lSTl':y^OHCEVri(jS,       KECTAL    HERNIA. 

K»,TOCELB. 


, — ^Tlie  protrusion  beyond  the  anus  of  any 
portion  of  the  bowel  cou8titute»  a  prola(>se ;  and  inasmuch 
4i<  tbij*^  proirasion  may  vary  between  a  wlight  e version  of  the 
aiucoufe  membrane  and  a  complete  turning  out  of  the  whole 
reetum,  two  temu$  have  bc^n  introduced  to  signify  the  more 
or  ]e^  opposite  extremes.  Thus,  when  only  the  mucous 
membrane  is  everted  for  a  short  distance,  the  condition  is 
termed  prolapsus  ani  ;  and  when  the  bowel  is  everted  it  is 
called  proddeiUia  recti.  Between  these  two  extremes,  how- 
ever, there  is  every  gradation  ;  and  in  order  to  include  those 
forms  which  do  not  come  strictly  under  either  of  the  two 
already  given,  a  division  is  sometimes  made  into  partial 
proUipm  and  cfntipleU  prolapm  of  the  rectum. 

The  condition  may  be  met  with  at  any  period  of  life,  but 
is  more  frequent  at  the  two  extremes.  In  the  young  the 
various  degrees  of  partial  prolapse  are  mostly  seen ;  while 
in  the  old  the  prolapse  tends  towards  the  complete  form. 

Tlie  smaller  the  length  of  the  prolapse  the  more  likely  is 
it  to  consist  simply  of  mucous  membrane,  while  the  greater 
its  length  the  greater  the  prolWoility  that  all  the  coats  of 
the  bowel  will  be  everted  ;  and  if  the  protrusion  be  of  suffi- 
cient length,  a  pouch  of  the  peritoneal  cavity  will  exist 
between  the  outer  and  inner  tube  in  front,  or,  in  extreme 
cases,  the  whole  way  round. 

CUM^S  <rf  prolapse. — In  the  majority  of  ini^tances 
the  protrusion  is  indirectly  due  to  caui^es  which  induce  an 
exaggeration  of  the  normal  ejaculatory  functions  of  the 
rectum.  In  addition  there  are  certain  predisposing  influ- 
ences, both  normal  and  pathological,  which  materially  aid  in 
allowing  these  unnatural  exciting  causes  to  produce  their 
effect.  Thus  in  young  children  the  rectum  ha^s  less  support 
than  in  the  adult,  due  in  part  to  the  absence  of  any  well- 
marked  curve  in  the  sacrum  and  to  the  natural  elasticity  of 
the  tissues.  Among  patholo;:ical  influences  are  such  as 
produce  a  want  of  Ume  in  the  parts,  as  for  instance  debility 


468  THE  RECTUM. 

from  any  cause.  The  effect  of  these  constitutional  con- 
ditions is  (1)  to  produce  a  weakening  of  the  musculai*  coat 
of  the  bowel,  the  &phinctei*s,  and  the;  slinglike  and  support- 
ing action  of  the  levator  ani,  partly  as  the  result  of  lack  of 
nerve  power  and  partly  from  wasting  of  the  muscle  tissue  ; 
(2)  to  remove  the  padlike  support  of  the  fat  in  the  ischio- 
rectal fossae,  and  to  weaken  the  connective  tissues  which 
unite  the  mucous  membi*ane  to  the  muscular  coat. 

The  causes  which  bring  about  undue  action  of  the  rectum 
in  children  are  whooping  cough,  diarrhoea,  intestinal  worms, 
the  presence  of  a  rectal  polypus,  phimosis,  stone  in  the 
bladder,  and  the  prejudicial  habit  of  allowing  a  child  to  sit 
for  too  long  a  time  upon  the  stool  after  the  required  move- 
ment of  the  bowels  has  taken  place.  It  has  been  noted 
that  prolapse  is  most  frequent  at  the  ages  and  at  the  times 
of  the  year  when  diarrhoea  is  most  prevalent. 

In  the  case  of  adults  similar  causes  may  be  present,  such 
as  rectal  polypiis  and  vesical  calculus ;  in  addition,  however, 
there  are  causes  peculiar  to  adult  life  and  advancing  age, 
such  as  chronic  constipation,  bsemorrhoids,  urethral  stricture, 
and  enlarged  prostate. 

The  formation  of  a  prolapse  is  sometimes  sudden,  but 
more  frequently  it  is  gradual.  When  arising  suddenly,  it 
is  generally  traceable  to  some  excessive  straining  effort. 
When  gradual,  the  mucous  membrane  prolapses  in  the  first 
place,  and  then,  by  its  constant  and  increasing  dragging 
effect,  it  causes  the  muscular  tunic  to  follow,  and  a  com- 
plete eversion  is  produced. 

Symptoms. — It  is  somewhat  difficult,  if  not  strange,  to 
speak  of  the  symptoms  of  what  is  in  itself  practically  only 
a  symptom ;  for,  as  above  shown,  the  condition  is  almost 
invariably  the  result  of  some  definite  cause,  which  must  be 
successfully  dealt  with  in  the  first  place  if  the  prolapse  is  to 
be  prevented.  However,  if  the  prolapse  is  secondary  to 
some  other  trouble,  it  nevertheless  creates  obvious  troubles 
and  inconveniences  directly  traceable  to  its  own  existence. 

The  appearance  of  a  prolapse  is  not  likely  to  be  mistaken 
after  careful  examination  of  the  part.  When  the  protrusion 
is  only  slight,  it  may  resemble  the  projection  of  internal 
haemorrhoids,  or  a  polypus ;  but  neither  of  them  need  mis- 
lead if,  as  stated,  the  part  be  carefully  examined  by  the  eye 
and  the  finger. 


PROLAPSE.  469 

A  typical  protrusion  of  the  gut  presents  either  the 
appearance  of  a  cylinder  or  of  an  inverted  cone,  with  the 
mucous  membrane  either  smooth  or  more  or  less  trans- 
versely or  obliquely  plicated.  At  the  apex  and  in  the  centre 
of  the  cone  or  cylinder  is  the  orifice  of  the  bowel.  When 
small  intestine  bulges  into  the  peritoneal  pouch  on  the 
anterior  aspect  of  the  prolapse,  it  is  apt  to  cause  the  orifice 
at  the  apex  of  the  protrusion  to  be  directed  somewhat 
backwards.  The  sides  of  the  prolapse  slope  upwards  and 
become  continuous  with  the  skin  surrounding  the  dilated 
and  stretched  anal  orifice.  The  appearances  of  the  mucous 
membrane  vary  according  to  the  acuteness  or  chronicity  of 
the  case.  When  only  recently  extruded,  it  may  be  florid  in 
colour,  covered  with  mucus,  and  prone  to  bleed ;  but  when 
the  case  is  of  old  standing,  and  especially  if  the  prolapse 
remains  down,  the  membrane  becomes  pale  in  colour  and 
more  or  less  indurated,  resembling  skin,  or,  if  very  tough,  not 
unlike  leather.    Patches  of  ulceration  are  sometimes  present. 

Most  of  the  symptoms  strictly  attributable  to  prolapse  of 
the  rectum  arise  when  for  some  reason  the  bowel  cannot  be 
immediately  and  easily  returned  after  its  descent.  The 
constant  dragging  effect  of  the  prolapse  and  the  constriction 
at  the  anus  tend  each  to  produce  its  own  train  of  symptoms. 
Thus  the  anatomical  relation  of  the  urethra  and  the  bladder 
in  the  male  causes  this  part  to  be  pulled  upon  by  the  pro- 
lapse, so  that  pain  and  difficulty  in  micturition  may  result ; 
and  in  some  cases  retention  of  urine  is  caused.  The  drag- 
ing  upon  the  rectal  nerves  may  also  induce  distressing 
pain  in  the  loins  and  down  the  thighs.  When  constriction 
takes  place  at  the  anal  orifice,  the  prolapse  becomes  strangu- 
lated and  acute  pain  immediately  follow\s,  with  congestion, 
inflammation,  and  possibly  sloughing  of  the  part.  In  ex- 
ceptional instances  the  prolapse  completely  sloughs  off,  and 
a  natural  cure  results. 

In  chronic  conditions  of  prolapse  there  are  apt  to  be 
frequent  attacks  of  bleeding,  while  constipation  alternates 
with  diarrhoea.  In  some  casas  there  is  faecal  incontinence. 
The  straining  also,  which  is  sometimes  a  constant  and  aggra- 
vating symptom,  has  in  rare  instances  resulted  in  rupture 
of  the  bowel. 

Treatment* — It  need  hai-dly  be  pointed  out  that,  inas 
much  as  prolapse  of  the  bowel  is  in  the  majority  of  instances 
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a  symptom,  the  cause  which  has  given  rise  to  it  needs  to  be 
treated  in  the  first  place.  Assuming  therefore  that  the 
local  or  constitutional,  exciting  or  predisposing  cause  has 
been  attended  to,  the  treatment  of  the  prolapse  may  next 
be  considered. 

In  children  the  simplest  method  of  treatment  for  slight 
cases  consists  in  first  placing  the  child  on  its  abdomen  across 
the  mother's  knees,  the  buttocks  raised,  and  the  thighs 
flexed.  The  prolapse  is  cleansed,  and  then  besmeared  with 
some  vaseline ;  gentle  pressure  is  applied  to  the  apex  of  th& 
cone  or  cylinder  with  the  fingers  until  it  slips  up  within 
the  anus.  The  child  should  afterwards  be  kept  in  the 
recumbent  position ;  a  pad  and  T-bandage  applied,  or  the 
buttocks  held  close  together  by  strips  of  adhesive  plaster. 
All  motions  should  be  passed  while  the  child  lies  on  its  side ; 
and  in  order  to  exercise  some  restraining  efiect  against  the 
return  of  the  prolapse,  one  buttock  may  be  drawn  aside,  so 
as  to  put  tension  on  the  anal  orifice  while  defecation  takes 
place. 

When  the  prolapse  shows  a  tendency  to  recur,  the  patient 
may  be  treated  with  some  form  of  astringent.  The  free 
application  of  nitrate  of  silver  as  stick  to  the  whole  mucous 
surface,  previously  wiped  with  lint  and  subsequently  mopped, 
answers  well  in  some  cases.  Or,  the  part  may  be  bathed 
with  a  solution  of  sulphate  of  iron,  one  grain  to  the  ounce 
of  water.  Another  method  is  to  use  astringent  injections 
after  a  motion  and  after  the  bowel  has  been  returned.  For 
this  purpose  three  or  four  ounces  of  water  containing  three 
grains  of  tannic  acid  to  the  ounce  may  be  used,  or  a  decoction 
of  oak  bark  with  or  without  alum. 

As  further  adjuncts  towards  maintaining  the  bowel  in 
position,  some  form  of  rectal  pessary  may  be  used. 

Should  the  case  still  resist  such  simple  measures,  the 
mucous  membrane  of  the  prolapse  must  be  painted  over 
with  strong  nitric  acid,  a  camel's-hair  brush  being  used  for 
the  purpose.  Chloroform  must  be  administered,  the  mucous 
membrane  dried,  and  care  taken  not  to  touch  the  skiu 
around  the  anus  with  the  acid.  After  the  application  the 
part  is  oiled  and  returned,  and  the  rectum  stuffed  with 
some  cotton  wool.  The  straining  which  is  liable  to  follow 
upon  the  child's  recovering  consciousness  necessitates  the 
application  of  a  pad  and  bandage,  and  the  strapping  of  the 
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buttocks  together.  AUmgham  *  orders  a  mixture  of 
aromatic  confection  with  a  drop  or  two  of  tincture  of  opium, 
in  order  to  confine  the  bowels  for  four  days.  A  teaspoonful 
of  castor  oil  is  then  given,  the  strapping  pad  and  bandage 
removed,  and  the  first  motion  brings  away  the  woollen 
stuffing.  A  single  application  of  the  acid  is  usually  suffi- 
cient, but  occasionally  a  second  and  even  a  third  may  be 
required. 

In  any  case  where  there  is  difficulty  in  reducing  the 
prolapse  in  children,  the  result  of  crying  and  straining 
on  the  part  of  the  patient,  chloroform  should  be  admin- 
istered, so  as  to  avoid  injuring  the  bowel  by  any  undue 
force. 

In  aduUs  the  prolapse,  if  of  any  magnitude  or  chronicity, 
is  seldom  amenable  to  such  simple  measures  as  in  the  case 
of  children.  In  recent  cases,  however,  and  in  such  as  con- 
sist of  the  prolapse  of  mucous  membrane  only,  astringent 
injections  should  be  tried,  or  the  systematic  employment  of 
cold-water  enemata,  before  attempting  any  more  radical 
means. 

When  operation  becomes  necessary,  several  methods  are 
at  present  in  vogue,  all  of  which  have  been  practised  with 
success ;  and  although  their  respective  merits  are  regarded 
with  very  variable  degrees  of  approval  among  surgeons, 
they  at  least  deserve  recognition  both  for  the  ingenuity 
which  characterises  some  and  the  good  results  that  have 
followed  in  all. 

Among  the  more  conservative  measures  are  the  use  of  the 
clamp  and  the  cautery  ;  the  application  of  the  cautery  alone ; 
the  excision  of  an  elliptical  portion  of  the  mucous  membrane ; 
or  this  in  conjunction  with  the  skin. 

Severer  operations  consist  in  amputation  of  the  part,  or 
in  elevation  and  fixation  of  the  prolapse. 

By  clamp  and  cautery. — By  this  method  folds  of 
mucous  membrane  are  clamped  in  a  similar  way  to  that  in 
which  haemorrhoids  are  secured.  The  clamped  portion  is 
removed  either  by  the  thermo-caut^re  or  heated  irons ;  in 
each  case  the  heat  should  not  be  beyond  that  which  produces 
a  dull  red  colour.  The  amount  to  be  removed  depends  upon 
the  nature  and  extent  of  the  prolapse.     Several  portions 

*  "  Diseases  of  the  Rectum  and  Anus,"  p.  165. 


472  THE  RECTUM. 

may  need  to  be  clamped,  and  where  the  anal  orifice  is  very 
patulous  a  piece  of  skin  may  also  be  included. 

By  cautery. — With  the  iron  cautery  at  a  dull  red  heat, 
four  or  more  longitudinal  stripes  are  made  from  the  base  to 
the  apex  of  the  protruded  intestine ;  care  should  be  taken 
to  avoid  the  large  veins  which  can  be  seen  on  the  surface  of 
the  bowel.  If  necessary  the  anus  should  be  forcibly  dilated, 
and  about  six  inches  of  a  good-sized  drainage  tube,  surrounded 
with  strips  of  gauze  in  glycerine  and  iodoform,  introduced, 
and  retained. 

The  object  of  the  treatment  is  to  lessen  the  calibre  of  the 
canal  by  the  cicatricial  contraction  which  follows  upon  the 
healing  of  the  ulcers  after  the  separation  of  the  sloughs ; 
and  the  formation  of  inflammatory  adhesions  between  the 
mucous  and  the  muscular  tunics  of  the  rectum. 

This  operation  can  also  be  performed  after  the  prolapse  is 
reduced.  In  such  cases  a  wire  or  other  suitable  speculum  is 
used,  which  will  admit  of  the  iron  or  cauteiy  being  intro- 
duced and  the  mucous  membrane  seared  as  above. 

By  elliptical  excisions. — This  method  has  for  its 
object  a  simOar  result  to  that  attained  by  the  use  of  the 
cautery.  Elliptical  portions  of  the  mucous  membrane  are 
excised  in  the  longitudinal  axis  of  the  bowel.  Their  removal 
necessitates  the  healing  of  the  raw  gaps  by  cicatricial  tissue, 
which  results  in  a  narrowing  of  the  canal.  When,  however, 
there  is  much  dilatation  of  the  anus,  something  further  is 
needed  in  the  way  of  narrowing  this  orifice. 

By  amputation. — Method  of  Mikulicz  * — The  patient  is 
placed  in  the  lithotomy  position,  and  the  prolapsed  bowel 
properly  cleansed  and  disinfected.  The  operator  then  inserts 
tlie  index  finger  of  the  left  hand  into  the  prolapse,  and  cuts 
through  with  a  knife  the  external  intestinal  tube  for  about 
two  centimetres  parallel  to  the  anal  margin,  and  one  to  two 
centimetres  distant  from  it.  Care  is  then  taken  to  note 
that  nothing  exists  between  the  inner  and  outer  tube. 
This  being  observed  to  be  empty,  a  stitch  is  then  passed  so 
as  to  unite  both  tubes ;  a  reef-knot  is  tied,  one  end  left 
short  and  free,  while  the  other  is  used  as  a  continuous 
quilted  suture  through  the  rest  of  the  circumference  of  the 
bowel.     A  s  the  stitching  proceeds  and  the  needle  is  passed 

*  Bogdanik,  Archiv  fiir  klin,  Chir,  1894,  vol.  xlviii.  p.  847. 
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tKrough  the  tiro  tubes,  the  external  tube  is  cut,  so  that  by 
the  time  the  prolapse  has  been  stitched  completely  round, 
tlie  external  tube  has  been  entirely  severed.  The  internal 
tube  is  now  cut  through,  and  the  cut  edges  of  the  i 
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membrane  united  by  «  continuous  suture  all  iwund.  The 
Htump  is  prevented  from  slipping  within  the  anus  by  being 
held  with  forceps.  There  are  nii  ves.*els  to  tie,  because  the 
process  of  stitching  has  effectually  secured  them  before  the 
two  tubes  are  severed.  The  stump  is  Gnully  cleaned  and 
allowed  to  slip  back  within  the  nnuK. 
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By  eleTation  and  fixatton.— (A)  By  operating  through 
the  sacral  region, — The  object  of  this  operation  is  to  fix  the 
prolapse  through  an  opening  made  in  the  coccygeal  r^on^ 
so  that  the  bowel  thus  secured  cannot  descend. 

(B)  By  preliminary  laparotomy. — This  method  consists  in 
first  opening  the  abdomen  and  then  dratcing  up  the  pro- 
lapsed bowel  and  securing  it  to  the  parietes. 

The  two  operations  just  described,  consisting  in  each  ca^e 
of  the  reduction  of  the  prolapse  and  fixation  of  the  bowel 
above  by  suturing,  constitute  the  operations  known  as 
rectopexy  or  proctopexy  when  the  rectum  is  secured,  and 
colopexy  when  the  colon  is  stitched  to  the  parietes. 

IntnastiBceptioii* — Many  cases  of  prolapse  are  preceded 
by  intussusception;  that  is  to  say,  the  upper  part  of  the 
rectum  becomes  invaginated  into  the  lower,  and  the  intus- 
susceptum,  continuing  to  descend,  eventually  presents  at 
and  projects  from  the  anus,  producing  in  the  most  extreme 
cases  a  typical  example  of  procidentia  recti.  The  most  dis- 
tinguishing feature  of  an  intussusception  is  the  sulcus  which 
exihts  at  the  base  of  the  prolapse.  When  the  finger 
examines  or  traces  upwaids  the  mucous  surface  of  the  outer 
tube,  it  is  felt  to  pass  between  two  layers  of  mucous  lining 
until  it  is  checked  by  the  reflection  of  the  mucous  membrane 
at  the  neck  of  the  intussusception. 

The  symptoms  of  an  intussusception  which  has  descended 
sufficiently  low  to  project  from  the  anus  are  practicaUy 
those  of  prolapse  just  described.  But  when  an  intussuscep- 
tion exists  purely  within  the  rectum,  it  is  liable  to  be  over- 
looked or  mistaken  for  some  other  condition ;  the  symptoms 
may  resemble  also  those  of  intussusception  situated  higher 
up. 

Rectal  hernia. — In  this  rare  form  of  hernia  the  small 
intestine  projects  through  the  anterior  wall  of  the  rectum^ 
forming  for  itself  a  sac  out  of  the  recto-vesical  or  recto- 
vaginal pouch  of  the  peritoneum  and  the  expanded  tunics  of 
the  rectal  wall. 

Rectocele. —  ^^The  condition  is  one  due  to  an  injury 
sustained  in  childbirth  which  becomes  exaggerated  as  a 
woman  passes  the  menopause,  and  as  the  vagina  is  shortened 
in  after  life."  This  condition,  which  consists  of  an  undue 
bulging  of  the  anterior  wall  of  the  rectum  through  the 
posterior  wall  of  the  vagina,  is  usually  discussed  more  fully 
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in  works  upon  gynaecology  than  in  those  upon  general 
surgery.  Its  treatment  consists  in  narrowing  the  posterior 
vaginal  wall,  and  so  lessening  the  flaccid  condition  which 
has  most  to  do  with  determining  the  rectal  protrusion. 


CHAPTER  LVIII 

MALFORMATIONS.       CONGENITAL    STRICTURE. 

DIVERTICULUM. 

Pathology. — The  various  congenital  malformations  met 
with  are  the  result  of  some  defect  in  the  normal  process  of 
development,  which  shows  itself  almost  exclusively  on  the 
side  of  deficiency.  For  a  proper  comprehension  therefore 
of  these  aberrations,  a  knowledge  is  required  of  the  stages 
in  the  development  not  only  of  the  rectum  and  anus,  but 
also  of  the  bladder,  urethra,  vagina,  and  uterus.  It  would, 
however,  involve  too  lengthy  a  discussion  of  the  subject  to 
introduce  this  embryological  aspect  of  it ;  but  it  may  be 
briefly  indicated  that  the  rectum  and  anal  portions  of  the 
bowel  develop  separately,  and  only  become  continuous  by 
the  later  disappearance  of  the  septum  which  interposes 
between  the  two  culs-de-sac ;  and  that  at  an  early  period  of 
foetal  life,  the  lower  end  of  the  rectum  and  the  genito- 
urinary tract  constitute  a  common  cavity,  which  later 
becomes  divided  into  its  normal  channels  by  the  gi-owth  of 
septa. 

In  order  to  simplify  the  description  of  the  commoner 
forms  of  malformation  met  with,  and  to  present  them  in  a 
more  impressive  shape,  1  have  made  a  series  of  diagrams, 
which  must,  however,  be  taken  as  indicating  genei-al  types 
rather  than  exact  pictures  of  what  may  be  found  in  the 
class  of  cases  which  they  are  intended  to  ilhistrate. 

These  diagrams  may  therefore  be  taken  to  represent  the 
usual  classification  of  malformations  now  adopted. 

I.  The  simplest  malformation  is  that  of  atresia  of  the 
anus  (Fig.  88).     The  rectum  is  fully  developed,  and  also  the 
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nnal  cul-de-eac,  but  the  orifice  of  the  anus  itself  is  occluded 
by  a  membrane. 

II.     Id   addition  to  the  anal   occlusion,   there   ie  also 
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abience  of  the  anal  cul-de-sac  (Fig.  89).  To  this  may  be 
added  more  or  less  deficiency  in  the  development  of  the 
rectum,  amounting  in  some  cases  to  complete  absence 
(Kg.  90) 
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III.  There  is  neither  aoue  nor  ao  anal  cul-ile-sac,  and  the 
rectum  terminates  by  a  fistula  of  variable  dimeosioDs  as  to 
length  and  capadtj,  opening  either  into  the  bladder 
{Fig.  91),  or  into  the  urethra  (Fig.  92),  or  into  the  vagina 
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(Fig.  93),  or  into  some  part  of  the  perineum,  scrotum,  or 
buttocks  (Fig.  94)  by  one  or  more  openings. 

IV.  Both  rectal  and  anal  portions  of  the  canal  may  be 
perfectly  developed,  but  the  septum  which  separates  the 
two  remains  intact.  Several  vaiieties  of  this  may  exist.  If 
the  normal  axes  of  the  two  segments  are  maintained,  the 
eeptum  exists  as  a  transversely  disposed  membrane  between 
the  apex  of  the  one  and  the  termination  of  the  other.     But 


i 

478  THE  RECTUM. 

the  two  culs  de-sac  may  occupy  a  position  of  lateral  apposi- 
tion, the  rectal  lying  in  front,  behind,  or  on  one  side  of  the 
anal  (Fig.  96). 

Y.  The  anal  portion  may  be  perfectly  developed,  but 
there  may  exist  partial  or  complete  absence  of  the  rectum 
<Fig.  96). 

To  these  five  classes  must  be  added  other  cases  of  in- 
frequent and  rare  occurrence  which  from  time  to  time  are 
recorded. 

When  an  interval  of  some  extent  exists  between  the 
rectal  cul-de-sac  and  the  anus  or  the  anal  cul-de-sac,  it  is 
always  probable  that  the  rectal  segment  is  completely 
surrounded  by  peritoneum.  This  fact  is  of  importance  in 
considering  the  question  of  operation,  and  will  be  referred 
to  again. 

Ssrmptonui. — In  those  cases  where  there  is  no  outlet  for 
the  meconium,  the  discovery  is  soon  made  by  the  mother  or 
,  the  nurse,  either  that  there  is  visibly  something  defective 
with  the  child's  anus,  or  that  while  the  pai*t8  appear  normal 
it  pa^es  nothing,  refuses  to  take  nourishment,  and  probably 
vomits  what  it  does  take.  In  the  course  of  a  day  or  two 
the  abdomen  commences  to  sweU,  and  the  child  appears  to 
•be  ill. 

The  existence  of  a  fistulous  communication  with  any 
part  of  the  (^enito- urinary  system  soon  becomes  manifest 
by  the  passage  of  the  meconium  through  either  the  urethra 
or  the  vagina.  In  the  case  of  fistulas  elsewhere,  the  true 
nature  of  the  case  is  soon  detected.  To  what  extent  other 
symptoms  may  arise,  irrespective  of  the  abnormal  discharge, 
will  depend  upon  the  calibre  of  the  fistula.  Should  this 
be  narrow  enough  to  act  as  a  source  of  obstruction, 
vomiting  and  abdominal  distension  may  soon  appear.  On 
the  other  hand,  should  the  passage  be  free  enough,  little 
trouble  need  be  anticipated  so  long  as  the  meconium 
remains  thin  and  fluid.  As,  however,  the  meconium 
becomes  more  truly  faecal  and  the  fsBces  assume  a  solid  con- 
sistency, urinary  troubles  rapidly  arise  in  those  cases  where 
the  communication  exists  between  the  rectum  and  the 
bladder  or  urethra. 

Diagnosis. — As  a  rule  very  little  difficulty  is  ex- 
perienced in  detecting  the  general  nature  of  the  case, 
although  the  exact  form  of  malformation  present  may  not 
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be  so  easily  determined.  The  cases  likely  to  mislead  are 
those  where  an  anal  cul-de-sac  exists,  and  where  the  early 
symptoms  are  not  severe. 

The  simple  statement  that  the  child  has  not  passed 
meconium,  although  the  other  symptoms  may  be  slight,  and 
even  absent,  should  be  a  sufficient  indication  for  the 
practitioner  to  make  a  caret ul  and  systematic  examination 
of  the  rectum  either  with  the  finger  or  by  the  introduction 
of  a  catheter. 

In  many  of  these  cases  there  is  evidence  of  some  lack  of 
development  of  the  pelvis,  so  that  it  appears  small  when 
compared  with  other  parts  of  the  body ;  and  the  tuber 
iachii  are  observed  to  be  abnormally  close  together.  Such 
defects,  or  rather  deficiency  in  the  growth  of  the  pelvis, 
indicate  a  like  deficiency  in  the  development  of  the  intra- 
pelvic  viscera ;  hence,  when  this  condition  is  at  all  marked, 
it  may  be  taken  as  indicating  partial  or  complete  absence  of 
the  rectum. 

The  cases  difficult  to  diagnose  are  those  where  the  rectal 
cul-de-sac  ends  at  the  same  distance  above  the  apex  of  the 
anal  cul-de-sac  or  the  occluded  anus.  In  these  it  is  not 
possible  to  feel  any  bulging  or  impulse  in  applying  the 
fingers  to  the  parts  below  when  the  child  cries,  or  when 
pressure  is  made  by  the  hand  upon  the  abdomen.  On  the 
other  hand  the  conveyance  of  such  impressions  is  significant 
of  a  thin  septum  between  the  contents  of  the  bowel  above 
and  the  exterior.  In  the  case  of  females  some  informa- 
tion may  be  obtained  by  digital  examination  of  the  vagina. 
PrognosiB. — In  considering  the  future  of  these  cases  it 
is  necessary  in  the  first  place  to  deal  with  them  indepen- 
dently of  treatment ;  and  in  the  second,  with  the  prospects 
held  out  by  operation. 

It  need  hardly  be  said  that  no  hope  exists  in  those  cases 
where  there  is  complete  obstruction.  The  prognosis  in 
regard  to  fistulous  communications  is  not  so  hopelessly  bad. 
Not  a  few  cases  are  on  record  where  patients  born  with  this 
type  of  malformation  have  lived  for  years.  Much  depends 
upon  the  situation  of  the  fistula,  and  the  readiness  with 
which  the  faeces  make  their  exit  through  it.  When  the 
communication  is  with  the  bladder  or  the  urethra,  cystitis  is 
sooner  or  later  set  up,  and  the  child  dies  of  this  or  of 
obstruction. 
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The  cases  in  which  prognosis  is  most  favourable  are  those 
where  the  communicatioD  is  between  the  rectum  and  the 
vagina.  It  usually  happens  that  the  orifice  of  the  fistula  is 
situated  near  the  vaginal  entrance.  If  the  orifice  and  the 
fistula  are  of  sufficient  size  to  allow  of  a  ready  escape  of 
the  faeces,  the  child  may  live  for  years,  and  even  reach  old 
age,  with  nothing  more  to  complain  of  than  the  incon- 
venience associated  with  the  abnormal  faecal  outlet. 

In  most  cases  where  symptoms  of  obstruction  set  in,  death 
results  from  exhaustion ;  there  is,  however,  the  possibility 
of  the  distended  bowel  rupturing. 

Prognosis  in  regard  to  operation.— It  naturally 
follows  that  the  simpler  the  operation  requisite  to  deal 
efficiently  with  the  malformation,  the  more  likely  is  treat- 
ment to  be  successful.  Thus  it  is  found  that  the  best 
results  follow  the  treatment  of  vaginal  fistula,  and  simple 
incision  into  a  bulging  rectal  cul-de-sac,  while  the  worst  are 
those  in  which  an  artificial  anus  is  made  either  in  the 
inguinal  region  or  in  the  loin.  Although  operation  may  have 
succeeded  for  the  time  being  in  reopening  up  the  normal 
channel,  there  is  a  perpetual  tendency  for  it  to  close  by  the 
formation  of  a  very  tight  and  intractable  stricture. 

Treatment. — Clinically  these  malformations  present 
themselves  under  two  distinct  classes — those  where  the 
nature  of  the  abnormality  is  evident,  and  those  where  it  is 
not.  In  discussing,  therefore,  the  treatment,  it  is  right  to 
consider  it  from  the  twofold  aspect ;  for  while  it  serves 
admirably  the  purpose  of  the  pathologist  to  classify  the 
various  malformations  which  may  be  found,  it  is  not  of 
much  practical  service  to  the  surgeon,  who  in  many  cases  is 
forced  to  perform  his  operation  before  discovering  the 
nature  of  the  deformity  for  which  he  does  it. 

When  a  distinct  bulging  exists  or  an  impulse  is  distinctly 
felt  at  the  seat  of  an  occluded  anus,  or  at  the  apex  of  an 
anal  cul-de-sac,  the  surgeon  has  little  difficulty  in  deciding 
that  the  proper  course  to  pursue  is  to  make  a  small  crucial 
or  single  incision  into  the  projecting  mass  and  allow  the 
escape  of  the  pent-up  meconium.  Later,  if  considered 
necessary,  the  opening  thus  made  may  be  dilated  to  the 
required  extent. 

When  meconium  is  passed  by  some  abnormal  channel^ 
the  treatment  will  be  determined  by  the  troubles  caused. 
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Thus,  if  it  IS  possible  to  dilate  the  fistula  sufficiently  to 
allow  of  a  free  and  unobstructed  exit  of  the  meconium,  no 
inunediate  danger  need  be  anticipated  ;  but  if  such  dilatation 
is  not  possible,  and  obstruction,  if  not  present,  certain  to 
appear  sooner  or  later,  then  an  operation  which  otherwise 
might  with  advantage  have  been  delayed  must  be  per- 
formed. 

If  the  meconium  passes  through  the  urethra  the  rectal 
communication  is  either  with  this  canal  or  with  the  bladder. 
A  dissection  should  be  made  in  the  median  line  of  the  peri- 
neum. If  the  fistula  is  recto-urethral  it  will  be  reached 
and  found  possible  to  disconnect  it.  The  bowel  should 
then  be  brought  down  and  fixed  in  the  perineum.  Should 
the  result  of  the  dissection  prove  negative,  it  is  then 
probable  that  the  fistula  is  recto-vesical,  and  nothing  but  a 
sigmoid  anus  will  give  tbe  requisite  relief. 

If  the  meconium  come  through  the  vulva,  a  vaginal 
fistula  is  present.  Regarding  tbe  treatment  of  this  con- 
dition some  difference  of  opinion  exists.  If  a  well-marked 
sphincter  guards  the  orifice  of  the  vaginal  anus,  it  may  be 
well  to  leave  the  case  alone  rather  than  run  the  risk  of 
losing,  by  dissection  and  transplantation,  this  power  of 
control.  If  operation  is  attempted  tbe  most  successful 
appears  to  be  that  devised  and  carried  out  by  Rizzoli.  Its 
main  object  is  to  dissect  back  the  rectum,  and  preserve  the 
tissues  around  the  vaginal  orifice  which  may  act  as  a 
sphincter.  The  operation  is  commenced  by  an  incision 
carried  from  tbe  lower  margin  of  the  vaginal  anus  back- 
wards towards  the  coccyx.  The  rectum  is  then  detached, 
care  being  taken  not  to  open  the  bowel,  and  the  vaginal 
orifice  stitched  into  the  place  where  the  normal  anus  should 
be  situated.  Deep  sutures  are  inserted  to  close  in  the 
posterior  part  of  tbe  vaginal  wall,  and  so  form  a  recto- 
vaginal septum. 

If  there  is  no  immediate  urgency  these  plastic  operations 
(proctoplasty)  may  with  advantage  be  left  until  the  child  is 
older  and  therefore  better  fitted  for  operation. 

When  external  fistulse  exist  either  in  the  perineum  or 
scrotum,  there  may  not  be  need  for  immediate  interference. 
It  must  be  remembered  that  in  so  young  a  class  of  patients 
all  delay  is  valuable  with  a  view  to  the  safety  and  success 
of  any  operation,  as  long  as  it  does  not  entail  a  less  suitable 
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state  of  the  child*8  general  condition.  If  on  the  other  hand 
the  nature  of  the  malformation  involves  increasing  gravity 
in  the  condition  of  the  child,  the  sooner  operation  is  per- 
formed the  better.  Should  the  fistuke  in  this  class  of  cases 
not  suffice  to  allow  of  a  free  discharge,  they  should  be  either 
enlarged  or  a  perineal  dissection  made  to  obtain  the  more 
dilated  portion  of  the  bowel. 

What  treatment  is  to  be  adopted  when  the  surgeon  has 
no  distinct  guidance  as  to  the  type  of  the  malformation 
present?  To  very  many  cases  which  present  themselves 
for  treatment  this  question  is  applicabla 

The  usually  accepted  course  to  pursue  is  to  make  an 
incision  backwards  from  the  normal  seat  of  the  anus  to  the 
coccyx,  removing  this  if  thought  necessary,  and  continuing 
to  extend  the  incision  deeply  and  in  the  direction  of  the 
concavity  of  the  sacrum.  If  a  reasonable  dissection  of  this 
nature  fails  to  reach  the  bowel,  there  is  nothing  for  it  but 
to  make  an  artificial  anus  either  in  the  groin  or  in  the  loin. 
If  on  the  other  hand  the  rectal  cul-de-sac  is  reached,  an 
endeavour  should  be  made  to  bring  the  rectal  outlet  to  the 
surface  and  stitch  it  there.  In  cases  where  this  involves 
much  tension  on  the  bowel,  the  coccyx  may  be  removed, 
and  so  the  distance  to  the  surface  shortened.  While  an 
incision  into  the  bowel  will  for  the  time  relieve  the  child,  it 
soon  becomes  little  more  than  a  troublesome  faecal  fistula ; 
hence  the  advantage  attached  to  fixation  of  the  rectal  orifice 
to  the  skin  surface. 

As  regards  searching  for  the  bowel  by  dissection  in  the 
perineum,  it  should  be  remembered  that  in  cases  where 
there  is  deficiency  of  development  of  the  pelvis  as  a  whole, 
there  is  the  greater  probability  that  the  rectum  may  be 
entirely  absent  or  occupying  a  high  limit. 

When  it  is  decided  to  open  the  bowel,  should  a  colostomy 
be  performed  or  an  artificial  anus  made  ?  From  my  own 
experience  I  am  disposed  to  favour  the  formation  of  an 
artificial  anus,  and  for  this  reason,  that  the  bowel  of  an 
infant  is  so  thin,  and  more  particularly  so  if  it  has  been 
distended,  that  it  is  diffictdt  to  stitch  it  accurately  to  the 
parietal  wound ;  and  if,  as  is  usually  the  case,  it  must  be 
opened  at  onoe,  the  thin  meconium  is  liable  to  contaminate 
the  surface  of  the  bowel  and  find  its  way  into  the  peritoneal 
cavity.     If  on  the  other  hand  a  loop  of  intestine  is  with- 
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drawn  and  secured  by  a  rod  of  some  kind  passed  transversely 
through  the  mesentery,  and  a  drainage  tube  fixed  into  the 
upper  end  of  the  loop  in  such  a  way  that  the  meconium  can 
only  escape  tiirough  it,  there  is  little  or  no  danger  of  septic 
infection.  It  has  also  the  further  great  advantage  that  a 
much  shorter  time  is  required  to  make  an  anus  than  to 
make  a  fistula  such  as  results  from  a  colostomy.  The  only 
objection  which  the  method  has  is  the  difficulty  of  closing 
the  anus  as  compared  with  the  fistula,  if  such  be  required. 
It  is  more  than  likely,  however,  that  if  it  is  possible  for  the 
patient  to  live  for  any  length  of  time,  he  will  do  so  better 
with  a  good  artificial  anus  than  with  one  which  has  been 
subsequently  opened  up  in  the  perineum,  and  which  shows 
a  constant  tendency  to  contract  and  close. 

It  is  usual  to  operate  in  the  left  groin  with  the  object  of 
opening  the  sigmoid  flexure.  In  these  cases  of  defective 
development,  however,  it  not  infrequently  happens  that  the 
sigmoid  does  not  lie  in  its  normal  position.  If  therefore 
this  part  of  the  bowel  cannot  be  found,  the  surgeon  must 
either  secure  any  distended  loop  which  presents,  or  else 
close  the  original  wound  and  open  in  the  right  groin. 

The  question  is  often  raised  whether,  after  the  bowel  is 
opened  in  the  groin,  any  attempt  should  at  once  be  made  to 
open  up  the  perineal  passage  by  a  bougie  or  director  passed 
in  and  downwards  through  the  bowel  orifice.  Such  treat- 
ment has  been  adopted  and  with  success.  Possibly  such  a 
course  is  right  when  the  infant's  condition  admits  of  the 
prolongation  of  the  operation,  and  when  it  is  felt  that  the 
apex  of  the  bougie  is  at  no  great  distance  from  the  normal 
seat  of  the  anus  or  the  anal  cul-de-sac.  But  for  this  latter 
condition  there  is  the  danger  that  the  rectal  cul-de-sac  may 
be  surrounded  by  peritoneum,  and  so  its  pei-f oration  lead  to 
a  communication  with  the  general  peritoneal  cavity.  The 
one  advantage  of  attempting  this  method  of  establishing  a 
normal  channel  at  the  first  operation  rather  than  delaying 
it  for  future  treatment,  is  the  ease  with  which  it  is  possible 
to  close  up  the  opening  in  the  colon.  The  difficulty  later 
would  not  exi£t  so  much  with  a  colostomy;  but  with  an 
artificial  anus  an  operation  entailing  considerable  risk  would 
have  to  be  added  to  what  so  far  may  have  proved  suc- 
cessful. 

Nothing  has  as  yet  been  said  of  the  treatment  of  many 
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of  these  cases  by  puncture  or  the  use  of  the  trocar  and 
canula.  The  practice  was  much  in  vogue  many  years  ago, 
but  experience  has  sufficiently  shown  that  it  is  one  of  Ui& 
most  dangerous  methods  to  employ.  The  fatality  in  con- 
nection with  it  is  largely  dependent  upon  the  fact  that 
there  is  nothing  to  guide  the  operator  in  avoiding  the 
injury  which  he  is  liable  to  inflict.  The  trocar  may  be 
passed  directly  into  the  peritoneal  cavity,  or  traverse  the 
rectal  cul-de-sac  and  then  enter  the  peritoneal  cavity. 

Ccmc^enital  stricture. — The  term  *' congenital  stric- 
ture'' implies  not  necessaiily  that  a  stricture  existed  at 
birth,  only  that  the  conditions  involving  its  subsequent 
development  were  present.  These  cases  are  usually  in- 
cluded under  those  just  described,  inasmuch  as  they  are 
the  result  either  of  defective  development  of  the  anal  or 
lower  rectal  portion  of  the  canal,  or  of  treatment  employed 
in  remedying  some  of  the  more  serious  obstructive  malfor- 
mations. When  arising  as  the  result  of  incomplete  de- 
velopment, the  stricture  takes  the  form  either  of  a  canal 
which  has  remained  too  narrow  for  the  purposes  required ; 
or  the  septum  which  normally  divides  the  anal  and  rectal 
portions  of  the  gut  has  only  been  imperfectly  removed,  so 
that  either  a  simple  orifice  exists  in  it,  or  a  part  remains  in 
the  form  of  a  valve.  The  stricture  may  escape  notice  for 
many  years ;  and  not  until  age  lessens  the  general  elasticity 
of  the  tissues,  and  the  fceces  become  larger  and  more  solid, 
do  symptoms  of  obstruction  and  difficulty  in  defecation 
arise.  These  symptoms  differ  in  no  respect  from  those 
already  described  as  arising  from  innocent  or  non-malignant 
stenosis ;  abscess  and  fistulas  may  result ;  or  ulceration  and 
feecal  extravasation  may  lead  to  periproctitis. 

Strictures  which  arise  as  the  result  of  operations  performed 
to  open  up  the  continuity  of  the  canal  in  cases  of  imperforate 
anus  or  rectum,  or  as  a  result  of  transplanting  the  rectum 
from  the  vagina  or  the  urethra  to  the  perineum,  are  often 
among  the  most  troublesome.  They  are  essentially  cicatricial 
strictures  and  therefore  extremely  tight.  The  simplest 
form  arising  from  operation  is  such  as  may  be  met  with 
after  incision  for  atresia  ani. 

Little  need  be  said  regarding  the  treatment  of  these 
oases;  for  if  simple  dilatation  or  incision  of  the  stricture 
is  not  sufficient,  it  must  be  treated  on  the  lines  already  laid 
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down    for    stricture    arising    from    other    non-malignant 
causes  (see  page  440). 

DiTerticiilam. — True  diverticula  of  the  rectum  are 
extremely  rare.  Only  a  few  instances  are  recorded.  They 
become  distended ,  and  in  that  condition  cause  obstructive 
troubles,  and  produce  either  visible  or  tangible  swellings. 
In  one  case  the  finger  could  be  made  to  enter  the  diverti- 
culum through  a  constricted  neck.  It  was  successfully 
excised. 


CHAPTER  LIX. 

NEUROSES.       EXTERNAL   INFLUENCES. 

Neuroses. — While  much  has  been  written  upon  the 
subject  of  neurotic  affections  of  the  rectum,  most  men 
appear  practically  to  have  seen  but  little  of  them.  Judging 
from  the  literature  on  the  subject,  the  object  of  many  writers 
appears  to  be  to  refute  rather  than  to  support  the  theory  that 
such  affections  exist.  No  doubt  in  many  instances  patients 
have  been  led  to  believe,  either  through  their  own  aberrant 
nervous  condition  or  as  the  result  of  ignorant  and  ground- 
less suggestion,  that  rectal  trouble  existed,  and  have  been 
treated  accordingly.  Indeed,  many  years  ago,  supposed 
strictures  of  the  rectum  seemed  a  sort  of  fashionable  com- 
plaint, for  which  the  systematic  passage  of  bougies  was 
considered  the  proper  treatment. 

In  addition  to  these  imaginative  cases,  there  is  little 
doubt  that  a  great  many  cases  of  so-called  neuralgia  of  the 
rectum  have  their  explanation  in  the  existence  of  some 
organic  lesion.  Either  the  pain  is  set  up  by  a  small  ulcer 
or  abrasion,  in  the  floor  of  which  a  sensitive  nerve  filament 
is  exposed;  or  the  pain  is  excited  refiexly  by  disease 
situated  in  some  neighbouring  organ  or  tissue.  If  a  case 
is  to  be  considered  one  of  true  neuralgia,  a  careful  examina- 
tion should  reveal  no  lesion  to  account  for  the  pain,  nor 
should  the  patient's  sufferings  be  in  any  way  affected  by 
defecation. 
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The  dafis  of  patients  supposed  to  be  the  subject  of  these 
neurotic  affections  are  usually  females  of  feeble  constitution 
and  of  a  more  or  less  depressed  state  of  the  nervous  system. 
The  pains  attending  them  are  described  as  often  excessively 
acute  and  lancinating,  and  sometimes  periodical  in  their 
mode  of  seizure. 

In  treating  the  condition  attention  should  be  devoted  to 
the  general  health,  and  such  remedies  and  directions  given 
as  would  be  considered  expedient  and  suitable  in  patients 
that  possess  in  all  probability  an  irritable  and  neurotic 
temperament.  While  some  oases  improve  rapidly  under 
treatment,  others  appear  intractable,  the  attacks  of  pain 
recurring  from  time  to  time. 

External  influences. — The  rectum,  like  all  other  parts 
of  the  intestinal  canal,  is  liable  to  be  pressed  upon,  displaced , 
distorted,  or  opened  into  by  agencies  acting  from  without 
and  primarily  unconnected  with  the  bowel. 

Pressure  may  result  from  an  enlarged  prostate,  or  fron^ 
an  abscess  connected  with  the  prostate ;  from  tumours 
growing  from  the  uterus,  ovary,  bladder,  or  sacrum.  Dis- 
placement or  distortion  may  be  due  to  similar  causes,  or  to 
inflammatory  action,  as  seen  in  pelvic  cellulitis.  Abscesses^ 
both  acute  and  chronic,  may  burst  into  the  rectum,  giving 
rise  to  the  discharge  of  pus  and  blood,  more  or  less  continuous 
according  to  the  nature  of  the  primary  disease.  Ovarian 
cysts  also  occasionally  communicate  with  the  rectum  and 
produce  a  discharging  fistula.  Chronic  abscesses  are  sucb 
as  arise  from  caries  of  the  bones  of  the  pelvis ;  from  caries 
of  the  spine  pn)ducing  a  psoas  abscess ;  and  from  abscess 
in  connection  with  hip- joint  disease.  Acute  abscesses  may 
be  the  result  of  pelvic  cellulitis,  pelvic  appendicitis,  prostatic 
abscess  from  gonorrhoea,  &c. 

When  rectal  troubles  arise  in  connection  with  pelvic 
cellulitis,  the  inflammation  leads  either  to  the  formation  of 
an  acute  abtjcess,  or  to  a  more  chronic  piY)ces8  involving 
much  inflammatory  thickening  and  contraction.  In  the 
former  case  the  abscess  may  burst  into  the  bowel,  and 
produce  for  the  time  no  more  serious  rectal  symptoms 
than  the  discharge  of  a  quantity  of  blood  and  pus,  which 
ceases  as  the  abscess  cavity  closes  and  heals.  In  the  latter 
case,  however,  the  greater  slowness  of  the  process  may 
result  in    the   formation  of  adhesions  and  fibrous  bands^ 
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which  oompresBy  drag  Upon,  or  displaoe  the  bowel  from  its 
usual  position y  and  lessen  its  normal  function  as  a  more 
or  less  uniformly  distensible  canal.  The  sequel  to  these 
influences  is  in  some  cases  a  well-marked  fibrous  stricture ; 
for  while  the  cause  is  at  first  situated  external  to  the  bowel , 
its  parietes  soon  become  directly  involved,  and  changes  take 
place  in  it  which  lead  to  a  condition  indistinguishable  from 
any  arising  primarily  within  the  gut  wall. 

Abscess  arising  in  connection  with  the  prostate  may  be 
either  of  an  acute  or  chronic  character.  When  acute  it  is 
frequently  the  result  of  gonorrhoea,  and  causes  not  only 
diflicult  but  painful  defecation.  The  urethra  is  also  liable 
to  be  pressed  upon,  so  that  urinary  trouble  is  often  associated 
with  the  rectal. 

Tumours  of  the  bladder  capable  of  producing  obstruction 
are  rare,  but  cases  have  been  recorded. 


CHAPTER  LX. 

OPEKATIONS. 

1.  THE  ADMINISTRATION  OF  COPIOUS  FLUID  ENEMATA. 

2.  THE    PASSAGE    OF    BOUGIES,  &C. 

3.  INTERNAL   PROCTOTOMY. 

4.  EXTERNAL   (LINEAR    OR    POSTERIOR)    PROCTOTOMY. 

5.  PROCTECTOMY — 

a,  PERINEAL  ;  by  SACRAL  OR  POSTERIOR  ;   C,  VAGINAL. 

6.  PROCTORRHAPHY. 

7.  PROCTOPEXY. 

8.  PROCTOPLASTY. 

9.  RECTAL    ELECTROLYSIS. 
10.    RECTAL   CAUTERISATION. 

1.  The  administration  of  copious  flnid  enemata. 

— ^The  object  in  view  may  be  (1)  to  excite  peristaltic  action 
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in  the  inteetines,  (2)  to  empty  and  dease  the  lower  bowel, 
(3)  for  purposes  of  diagnosis.  When  it  is  merely  desii*ed  to 
excite  the  bowels  to  act,  the  fluid  will  be  best  injected  by 
means  of  a  Higginson's  syringe,  with  the  patient  in  the 
sitting  posture  over  the  stool.  The  sudden  and  forcible 
injection  of,  say,  warm  soap  and  water  soon  evokes  a  desire 
to  empty  the  bowel. 

If  the  object  b  both  to  empty  and  cleanse  the  rectum 
preliminary  to  operation,  the  enema  is  best  administered 
while  the  patient  is  lying  on  the  back  with  the  buttocks 
slightly  raised  and  resting  upon  the  bed  pan.  A  gum 
elastic  ui^thral  catheter  of  No.  10  or  12  size,  lubricated 
with  vaseline,  and  having  attached  to  its  free  end  a  rubber 
tube  about  three  feet  in  length,  is  inserted  into  the  anus, 
and  made  to  pass  as  far  as  possible  up  the  rectum.  To  the 
other  end  of  the  tube  is  fixed  a  filler  or  funnel.  This  is 
held  up  about  two  feet  above  the  bed  and  the  fluid  allowed 
to  flow  in  slowly.  The  object  in  view  is  not  to  excite 
peristaltic  action  before  the  bowel  has  been  well  distended, 
and  its  mucous  folds  put  more  or  less  on  the  stretch.  By 
so  stretching  the  part  it  is  much  more  efficiently  cleansed, 
and  any  ffecal  particles  which  may  be  lodged  in  folds  or 
small  recesses,  or  be  unduly  adherent  to  the  lining  mem- 
brane, will  be  detached  and  ejected  with  the  outflowing 
fluid. 

When  injecting  fluid  into  the  rectum  for  diagnostic 
purposes,  the  same  precautions  should  be  exercised  in  not 
introducing  it  too  quickly  or  too  forcibly.  The  object  may 
be  to  ascertain  the  locality  of  a  stricture  either  high  up  in 
the  rectum,  or  in  the  colon ;  to  excite  peristaltic  action  too 
readily  or  too  soon  would  be  to  frustrate  the  object  for 
which  the  injection  was  being  given. 

2.  The  passage  of  bonf^ies,  d^c. — A  bougie  is  intro- 
duced into  the  rectum  either  for  diagnostic  purposes  or  for 
treatment.  When  with  the  former  object,  a  large-size  one 
is  introduced,  in  order  to  detect  in  the  first  place  whether 
there  is  any  real  obstruction. 

For  the  passage  of  a  bougie  any  one  of  the  three  positions 
for  making  a  rectal  examination  may  be  employed,  the 
lateral,  lithotomy,  or  knee-elbow  position.  The  lateral  will 
frequently  prove  the  most  convenient.  The  patient  lies  on 
the  left  side  with  one  or  both  knees  drawn  up.     Preferably 
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the  rectum  should  be  first  emptied  by  a  copious  fluid 
enema.  A  little  oil  containing  opium  or  belladonna  is 
injected,  to  facilitate  the  passage  of  the  bougie,  and  to 
allay  any  irritability  of  the  rectum.  To  further  ease  the 
introduction  of  the  bougie  it  should  be  besmeared  with 
seme  tenacious  lubricant  such  as  vaseline  and  boracic  acid, 
or  Unguentum  Hydrargyri.  No  force  should  be  employed, 
and  if  any  obstruction  is  met  with  the  bougie  should  be 
withdrawn  somewhat,  and  its  direction  slightly  altered. 
Independently  of  any  pathological  obstruction  it  should  be 
remembered  that  the  bougie  may  catch  in  one  of  the  folds 
of  the  rectum,  or  impinge  upon  the  promontory  of  the 
sacrum,  or  be  caught  in  the  cul-de-sac  of  an  intussusception. 

Injuries  effected  by  the  introduction  of  a  bougie  have 
already  been  indicated  (see  page  458). 

For  the  kinds  of  bougies  in  use,  and  the  cases  best  suited 
for  their  respective  application,  see  page  488. 

For  the  method  of  introducing  the  hand  into  the  rectum, 
see  page  416. 

S.  Internal  proctotomy  resembles  in  all  respects 
internal  cesophagotomy  and  is  employed  as  an  operation  for 
the  same  conditions. 

The  strictures  best  suited  for  the  operation  are  those 
nearer  the  anal  extremity  of  the  gut. 

The  bowel  is  previously  cleansed  as  well  as  the  condition 
will  permit.  An  anaesthetic  is  administered  and  the  patient 
placed  in  the  lithotomy  position.  The  anus  is  forcibly  dilated 
and  the  lower  end  of  the  stricture  exposed  by  a  speculum. 
A  probe-pointed  straight  bistoury  is  then  passed  through 
the  stricture,  guided  either  by  what  is  seen  through  the 
speculum  or  by  the  introduction  of  the  forefinger  of  the  left 
hand.  The  knife  is  then  made  to  cut  through  the  stricture 
sufficiently  deeply  to  reach  the  healthy  tissues  beneath.  In 
some  cases  the  one  incision  will  be  sufficient,  in  others  two 
or  more  will  be  required.  A  good-sized  rubber  tube  about 
six  inches  in  length,  and  surrounded  with  strips  of  gauze 
soaked  in  glycerine  and  iodoform,  should  be  inserted  after 
the  incisions,  and  retained  as  long  as  possible. 

One  of  the  alleged  objections  to  this  operation  is  the 
difficulty  of  incising  the  stricture  with  such  nicety  that 
while  the  incisions  completely  divide  the  cicatricial  tissue 
they    do  not  enter  too  deeply  into  the    healthy   tissues 
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beneath.  Should  these  healthy  tissues  be  incised  too  freely, 
there  is  the  danger  of  septic  infection  of  the  wound,  with 
consequent  proctitis  or  periproctitis. 

An  essential  feature  of  the  operation  is  the  maintenance 
of  dilatation.  Unless  tubes  are  constantly  worn  or  intro- 
duced for  a  prolonged  period  from  time  to  time,  recontraction 
will  take  place,  and  a  renewal  of  all  the  old  troubles  follow. 

4.  SsEtemal  proctotomy. — This  operation  is  some- 
times spoken  of  as  linear  or  posterior  proctotomy,  and  is 
employed  for  opening  the  rectum  for  the  removal  of 
impacted  foreign  bodies,  tumours,  or  for  the  division  of 
strictures,  innocent  or  malignant.  It  consists  in  laying^ 
open  the  bowel  completely  from  and  including  the  anus,, 
upwards  and  backwards  towards  the  coccyx. 

The  patient  is  placed  in  the  lithot<Mmy  position,  and  the 
tissues  divided  posteriorly. 

In  operating  for  stricture  two  methods  of  using  the  knife 
may  be  employed.  In  the  first  the  anus  and  the  part  of 
the  rectum  and  tissues  behind  and  below  the  Etricture  are 
cut  through  with  an  ordinary  scalpel.  The  lowest  part  of 
the  stricture  is  thus  fully  exposed,  and  its  complete  division 
is  then  proceeded  with.  In  the  second  method  either  a 
sharp-pointed  curved  bistoury  is  guided  through  the 
stricture,  and  the  whole  tissues  cut  in  the  medial  line 
posteriorly;  or  an  ordinary  scalpel  is  used  and  the  same 
structures  divided  from  without. 

In  order  to  check  the  haemorrhage  which  may  follow,  the 
wound  should  be  tightly  packed,  the  stuffing  being  removed 
daily  by  degrees.  The  advantage  of  this  opeiation  is  the 
complete  drainage  which  it  affords,  and  hence  the  little 
likelihood  of  those  inflammatory  complications  which  some- 
times arise  when,  in  the  case  of  stricture,  the  indsions  are 
carried  out  wholly  within  the  bowel. 

5.  Proctectomy. — ^The  operation  implies  partial  or  com- 
plete removal  of  the  rectum  for  ulceration,  stricture,  or 
cancer.  It  is  performed  either  from  below  through  the 
perineum  (a,  perineal),  or  from  behind  (6,  sacral  or  pos- 
terior), or  through  the  vagina  (c,  vaginal). 

Whichever  of  these  three  operations  is  performed, 
certain  preparations  of  the  patient  and  of  the  rectum  are 
requisite  before  commencing  to  excise  the  part.  The  bowels 
should  be  well  cleared  out  by  the  administration  of  a  good 


OPERATIONS— PROCTECTOMY.  49 1 

dose  of  castor  oil  administered  two  days  before  the  opera- 
tion. A  second  dose  should  be  administered  the  morning 
before,  and  upon  the  morning  of  the  operation  copious 
enemata  of  dilute  Condy's  fluid  should  be  uised. 

Where,  from  the  tightness  of  the  stricture,  or  from  the 
obstructiveness  of  the  growth,  it  is  found  impossible  to  get 
the  bowel  well  emptied  above  the  seat  of  disease,  an  artificial 
anus  should  be  made  in  the  groin.  This  preliminary 
measure  is  most  advantageous  when  the  operation  is  to  be 
by  the  sacral  method,  and  is  by  some  advocated  in  all  cases 
as  preparatory  for  it.  It  is  usual  to  make  the  anus  in  the 
left  groin,  but  if  the  meso-sigmoid  is  short,  and  the 
amputation  likely  to  be  a  high  one,  the  first  opening  should 
be  closed,  and  a  colonic  anus  made  in  the  right  groin.  By 
so  doing  there  will  be  less  difSculty  in  pulling  down  the 
requisite  amount  of  bowel  for  fixation  either  in  the  sacral 
or  perineal  regions. 

(a)  Perineal  protectomy. — The  term  perineal  is  not 
particularly  apt,  as  the  operation  is  not  strictly  through 
the  perineum,  but  mostly  posterior  to  it.  The  term  serves, 
however,  to  distinguish  it  from  the  other  two  regions  from 
which  the  gut  may  be  approached. 

The  patient  ia  placed  in  the  lithotomy  position.  A 
sharp-pointed  curved  bistoury  is  introduced  at  the  anus,, 
guided  by  the  index  finger  of  the  left  hand.  The  point 
is  made  to  transfix  the  bowel  posteriorly  opposite  the  apex 
of  the  coccyx ;  it  is  then  made  to  cut  its  way  outwards, 
keeping  strictly  to  the  middle  line.  The  lower  part  of  the 
bowel  is  thus  completely  laid  open.  After  securing  any 
bleeding  points,  the  edges  of  the  wound  are  each  transfixed 
by  a  piece  of  silk  of  sufficient  length  to  admit  of  their  being 
held  firmly  apart  while  the  next  stage  of  the  operation  is 
proceeded  with. 

The  next  step  in  the  operation  is  to  commence  a  separa- 
tion of  the  lower  end  of  the  rectum.  If  the  anus  is  to  be 
preserved,  then  an  incision  is  carried  round  the  bowel  at 
the  junction  of  the  mucous  membrane  and  the  skin;  if 
not,  then  a  circular  incision  is  made  through  the  skin  just 
external  to  the  anus,  and  the  external  sphincter  therefore 
removed.  After  this  incision  the  finger  will  best  aid  in 
detaching  the  bowel.  In  order  to  free  it  more  readily,  and 
also  for  manipulative  purposes,  the  lowest  part  of  the  bowel 
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should  be  secured  bj  ring  vukellam  forceps,  or  preferably 
by  a  stoat  silk  thread.  Qrasping  either  of  these  with  the 
left  hand,  the  operator  can  pull  the  rectum  to  one  or  the 
other  side,  backwards  or  forwards,  and  so  very  materially 
facilitate  its  detachment  either  by  the  fingers,  blunt  instru- 
ments, or  the  scissors,  from  the  neighbouring  parts.  Care 
must  be  taken  when  separating  in  front  not  to  injure  or 
open  the  vagina  in  the  female,  or  similarly  the  urethra  and 
the  prostate  in  the  male.  The  introduction  of  a  catheter 
into  the  bladder  will  serve  to  indicate  the  position  of  the 
urethra. 

When  the  upper  limit  of  the  diseased  part  is  reached 
the  bowel  is  severed.  This  may  be  effected  either  by 
the  ecraseur,  the  cautery,  or  the  sdssors.  Haemorrhage 
occurring  during  the  operation  should  be  checked  by  the 
application  of  forci-pressure  forceps,  or  small  pressure 
pads. 

There  is  little  use  in  attempting  to  bring  the  mucous 
membrane  above  down  to  the  skin  and  stitching  it  there,  if 
iu  so  doing  there  is  much  drag  upon  the  stitches,  as  the 
tension  will  invariably  cause  the  sutures  soon  to  cut 
through.  The  part  should,  therefore,  be  freely  irrigated, 
dried,  and  dusted  with  iodoform.  A  large-sized  rubber 
tube  should  be  passed  into  the  bowel,  and  the  parts  around 
packed  with  iodoform  gauze.  Opium  should  be  freely 
administered,  in  order  to  bind  the  bowels  for  several  days. 
Later,  dilatation  will  have  to  be  kept  up  by  the  continuous 
use  of  bougies. 

In  the  course  of  a  day  or  two,  the  stuffing  should  be 
removed,  and  fresh  introduced.  If,  however,  there  has 
been  any  leakage  of  faeces,  or  the  wound  in  any  other  way 
appears  septic,  the  wound  should  not  be  restuffed,  but  irri- 
gated with  some  antiseptic  solution  three  times  a  day,  or, 
better  still,  the  patient  should  be  induced  to  sit  for  a  short 
time  in  a  hot  sitz-bath. 

6.  Posterior  protectomy. — The  object  of  this  opera- 
tion is  to  remove  disease  situated  too  high  up  to  be  dealt 
with  by  the  perineal  method. 

The  operation  will  be  best  considered  by  treating  it  in 
three  stages : — (1)  The  exposure  of  the  bowel ;  (2)  its 
removal ;  (3)  the  securing  of  the  upper  segment  after 
amputation. 
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(1)  The  exposure  of  the  bowel, — The  best  position  of  the 
patient  is  the  ventral  one,  with  the  pelvis  raised,  and  the 
legs  dependent  over  the  end  of  the  table,  the  limbs  being  so 
secured  and  supported  as  not  to  drag  upon  the  trunk.  The 
position  is  practically  that  usually  adopted  for  the  anatomical 
dissection  of  the  perineum. 

The  skin  incision,  from   four  to  six  inches  in  length. 


Fig.  97. — Showing  the  Amount  of  Bone  Removed 
BY  Different  Operators. 

oA^  Kraske  ;  ac^  Hochenegg  ;  ad,  Kraske  for  extreme  cases. 

(Hochenegg.) 

reaches  from  about  the  middle  of  the  sacrum  towards  the 
anus,  and  is  carried  down  to  the  bone. 

The  further  steps  of  the  operation  depend  upon  the 
extent  of  the  disease  and  the  amount,  therefore,  of  the 
bowel  to  be  removed.  Thus  the  removal  of  the  coccyx 
only  may  afford  sufficient  room  ;  if  not,  the  sacro-sciatic 
ligaments  may  be  detached  ;  and  if  still  the  space  is  not 
ample  enough,  portions  of  the  sacrum   can   be   removed, 
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chiselling  off  the  required  amount  of  bone  to  as  high  as  the 
third  sacral  foramen.  When  bone  has  to  be  removed  care 
should  be  taken,  in  the  first  place,  to  detach  the  soft  tissues 
from  the  anterior  surface  of  the  coccyx  and  sacrum,  and  as 
the  separation  of  tissues  is  proceeded  with  all  bleeding 
points  should  be  at  once  secured.  It  is  at  this  stage  of  the 
operation,  when  hfemorrhage  is  liable  to  be  profuse,  that 
the  services  of  a  good  assistant  are  invaluable. 

(2)  Removal  of  the  rectum, — By  whatever  method  the 
bowel  is  approached  or  exposed,  the  next  point  for  con- 
sideration is  the  removal  of  the  diseased  part. 

The  freeing  of  the  gut  from  its  connection  should  be 
either  with  the  finger  or  with  some  blunt  instrument, 
and  where  divisions  are  needed  the  scissors  should  be 
used.  A  special  effort  should  be  made  to  keep  as  close 
as  possible  to  the  bowel  Avail,  so  avoiding  any  undue 
laceration  of  the  soft  parts  around  the  gut  and  in  the 
ischio-rectal  fossae.  Bleeding  points  should  be  at  once 
caught  up  with  catch  forceps,  and  all  parenchymatous 
oozing  checked  by  stuffing.  If  the  peritoneal  cavity  is 
opened,  it  should  be  carefully  protected  whUe  the  bowel 
is  removed.  This  latter  may  be  effected  either  by  the 
scissors,  the  cautery,  or  the  ^craseur.  When  it  is  im- 
possible to  tell  by  external  examination  the  height  to 
which  the  disease  has  extended,  the  bowel  should  be 
opened  and  the  finger  introduced  to  determine  the  proper 
point  for  making  the  division.  To  prevent  the  possibi&ty 
of  the  upper  segment  slipping  out  of  reach  in  cases  of  high 
amputation,  care  should  be  taken  to  properly  secure  it  with 
forceps  before  severance  is  completed. 

After  the  bowel  has  been  excised  the  wound  should  be 
carefully  cleansed,  and  then  the  opening  in  the  peritoneal 
cavity  sought  for.  Although  but  little  harm  has  in  many 
cases  followed  leaving  the  peritoneal  opening  untouched, 
the  general  opinion  is  that  if  closure  is  possible  it  should 
be  effected. 

The  next  step  in  the  operation  is  to  bring  the  gut  down, 
and  here  I  quote  from  the  directions  which  are  well  ex- 
pressed by  Gerster*:  "Where  high  amputation  is  to  be 
performed,  the  surgeon  must  try  sedulously  to  preserve 

•  Annals  of  Surgery,  1895,  vol.  xxii.  p.  494. 
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the  natrient  vessels,  of  the  meseatery,  otherwise  the  entire 
rectal  stump  may  mortify.  This  will  be  found  most 
difficult  in  that  part  of  the  reccum  which  adjoins  the 
flexure.  Lateral  incisions  through  the  peritoneal  attach- 
ments are  permissible,  but  cutting  into  the  mesenteric  line 
itself  will  certainly  be  followed  by  disaster.  Adequate 
lateral  incisions  will  permit  the  surgeon  to  peel  up  the  gut 
from  the  sacrum  by  the  gentle  use  of  the  finger-tip.  The 
higher  this  detachment  of  the  gut  is  carried  up,  the  less 
tension  will  have  to  be  encountered  in  drawing  down  and 
attaching  the  stump  to  the  upper  angle  of  the  external 
incision,  especially  where  portions  of  the  sacrum  have  been 
removed.  A  few  stout  silk  sutures  passed  through  the 
entire  thickness  of  the  gut  laterally  will  serve  amply  to 
anchor  the  gut  to  the  skin,  the  rest  of  the  wound  remaining 
open." 

(3)  The  securing  of  the  upper  segment  after  amputcUion, — 
The  ideal  result  ia  obtained  when  it  is  possible  to  retain 
normal  control  through  the  external  sphincter.  Retention 
of  the  external  sphincter  is,  of  course,  only  possible  in 
cases  where  the  anal  portion  of  the  gut  is  not  implicated ; 
and,  further,  its  future  use  as  a  sphincter  is  only  possible 
when  the  upper  segment  can  be  brought  down,  without 
tension,  to  be  attached  to  the  anal  portion. 

Where  such  union  of  the  two  divided  segments  seems 
feasible,  it  may  be  attempted  by  one  of  two  methods — 
either  by  circuUir  suture,  or  by  some  mechanical  means,  as 
by  Murphy's  button  or  a  bone  bobbin. 

If  no  attempt  is  to  be  made  to  obtain  any  sphincter 
action,  then  the  bowel  must  be  either  left  in  position  with 
the  introduction  of  a  tube  from  the  lowest  part  of  the 
wound  into  it,  or  it  must  be  secured  to  the  skin  of  the 
wound  at  such  a  point  as  allows  of  little  or  no  tension ;  in 
other  words,  a  sacral  anus  must  be  formed.  In  either  of 
these  methods  the  wound  cavity  must  he  loosely  stuffed 
with  iodoform  gauze  and  left  freely  open. 

Alter  treatment. — It  is  advisable  to  keep  the  bowels 
confined  for  a  few  days,  by  the  administration  of  opium, 
and  a  mUk  diet.  When  the  metal  button  is  used,  it  is 
advised  by  Murphy  that  an  early  and  free  use  of  laxatives 
be  employed,  so  that  the  button  may  not  become  dammed 
up  with  solid  faeces. 
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When  a  wound  has  been  stuffed,  the  tissue  should  be 
removed  after  forty-eight  hours,  and  earlier  if  there  is  any 
fear  of  fiscal  leakage  or  any  symptoms  of  sepsis.  It  may 
be  restuffed,  or  freely  and  frequently  irrigated,  according 
to  circumstanoes. 

When  once  the  wound  is  freely  granulating,  and  there  is 
no  indication  of  inflammation,  the  patient  may  be  allowed 
to  rise  and  sit,  or  even  walk.  The  earlier  this  freedom  can 
be  permitted  the  better. 

In  cases  of  sacral  anus,  Hochenegg  *  has  devised  a  pad 
which  is  secured  by  a  binge  to  a  belly-band.  It  is  kept 
firmly  applied  to  the  orifice  by  a  strap  passing  from  the 
front  down  between  the  legs,  across  the  perineum,  and  up 
behind. 

Various  modifications  have  from  time  to  time  been 
introduced  in  the  operation  as  above  described.  The 
objects  aimed  at  have  been — to  retain  a  proper  support 
to  the  bowel  and  the  pelvic  contents ;  to  avoid  any  injury 
to  the  nerves  supplying  the  bladder  and  the  lavator  ani ;  to 
avoid  interference  with  the  blood  supply  of  the  lower  part 
of  the  bowel;  to  lessen  the  hsemorrhage;  and  to  obtain 
for  the  patient  some  control  over  the  contents  of  the 
boweL 

The  attempt  to  retain  the  normal  osteo-ligamentous 
support  to  the  floor  of  the  pelvis  led  to  the  introduction 
of  the  formation  of  osteo-in tegumental  flaps — ^that  is  to 
say,  flaps  composed  of  bone  and  the  superimposed  soft 
tissues,  which,  after  being  temporarily  turned  aside  for  the 
excision  of  the  diseased  part,  are  replaced  and  secured  in 
their  original  position. 

Associated  with  this  and  other  methods  of  operating  are 
the  names  of  many  Carman  surgeons — Heineke,  Kocher, 
Levy,  Hegar,  Kehn,  Rydygier,  Borelius,  Lange,  Willems, 
Witzel,  Gersung,  and  others. t 

Vaginal  protectomy. — The  mode  of  operating  is  thus 
briefly  described  by  Rehn.|     The  rectum  is  tamponed,  and 

•  Boston  Med.  and  Surg.  Joum.  1891,  vol.  cxxiv.  p.  456. 

f  For  a  description  of  these  various  methods  and  other  con- 
siderations in  connection  with  the  operation  of  Posterior  Proctec- 
tomy, see  chapter  Ixxiii.  of  "  Treatise  on  the  Surgery  of  the  Alimen- 
tary Canal." 

X  Cmtralbiatt  fur  Chirurgie,  1895,  No.  10,  p.  243. 
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the  vagina  thoroughly  disinfected.  A  shallow  median  inci- 
sion is  carefully  made  in  the  posterior  wall  of  the  vagina, 
reaching  to  the  sphincter  ani.  The  rectum  is  separated  first 
at  the  anal  extremity,  and  then  pulled  up  by  the  assistant 
towards  the  symphysis,  by  which  means  the  requisite  length 
of  the  gut  is  detached. 

It  remains  to  refer  briefly  to  three  other  methods  of 
dealing  with  disease  situated  high  up  in  the  rectum,  or  of 
a  character  too  fixed  to  remove. 

(1)  Removal  hy  MaurtseWa  method  (see  page  389). — The 
abdomen  is  opened,  an  incision  made  in  the  sigmoid,  and 
the  diseased  segment  invaginated  into  the  latter,  brought 
out  of  the  intestinal  orifice,  and  removed,  union  of  the 
gut  ends  being  then  effected  as  in  the  same  operation  for 
intussusception. 

(2)  Uhlmann  *  proposes  to  expose  the  rectum  by  an 
ordinary  Kraske,  bring  down  a  piece  of  intestine  and 
suture  it  into  the  rectum  below  the  seat  of  disease.  The 
proposed  operation  is  termed  "  Colo-rectostomy." 

(8)  Bacon  f  suggests  opening  the  abdomen  and  stitching 
a  coil  of  intestine  to  the  rectum.  When  adhesions  have 
sufficiently  formed,  an  opening  is  made  into  the  bowel 
from  the  rectum,  below  the  disease  in  the  latter.  The 
method  is  well  described  by  illustrations. 

6.  Proctorrhaphy, — The  term  is  used  to  indicate 
suturing  the  ends  of  the  rectum  after  excision.  If, 
however,  an  endeavour  is  to  be  made  to  acquire  some 
uniformity  in  the  terminology  of  operations  upon  the 
alimentary  canal,  the  name  should  strictly  apply  to 
narrowing  the  dilated  rectum  by  simply  folding  in  and 
securing  a  longitudinal  section  of  the  gut  wall,  as  is 
effected  in  like  conditions  in  other  parts  of  the  canal. 
Such  an  operation  has  been  successfully  performed  in 
cajses  of  Prolapsus  recti.  The  prolapsed  and  enlarged  bowel 
is  narrowed  in  its  calibre,  by  inserting  two  rows  of  buried 
sutures,  which  have  the  efi'ect  of  doubling  in  a  longitudinal 
fold. 

7.  Proctopexy. — An  operation  performed  for  fixing 
the  rectum  in  cases  of  prolapse.     (See  page  474.) 

*  Annual  of  the  Universal  Medical  Sciences,  1890,  vol.  iii.  D — 35. 
t  Ibid,  1895,  vol.  iii.  D — 11. 
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8.  Proctoplasty. — ^The  term  is  applied  to  the  various 
operations  employed  to  open  up  and  transplant  into  the 
perineum  the  rectum  in  cases  of  imperforate  anus  (see  page 
481).  In  view  of  the  specific  application  of  the  affix  in 
the  case  of  the  stomach  and  the  intestine,  it  would  be  wiser 
to  abolish  the  use  of  term  in  this  connection,  and  employ  it 
only  for  cases  of  stricture  of  the  rectum,  where  a  similar 
operation  to  that  in  other  regions  is  performed.  That  this 
pai*ticular  mode  of  treating  a  rectal  stricture  has  already 
been  successfully  acoompluhed  renders  such  a  limitation 
of  the  term  the  more  desirable. 

9:  Rectal  Electrolysis. — Used  for  the  treatment  of 
stricture  of  the  rectum.     (See  page  442.) 

10.  Rectal  Cautertsation. — Used  for  the  treatment 
of  prolapse.     (See  page  472.) 


CHAPTER  LXI. 

RECTAL    ADMINISTRATIONS. 

NutritlTe  and  therapeutic  enemata. — The  im- 
portance of  utilising  the  absorptive  powers  of  the  mucous 
membrane  of  the  rectum,  in  the  surgery  of  the  alimentary 
canal,  is  so  great,  that  a  separate  though  brief  reference 
to  the  subject  seems  a  fitting  conclusion  to  the  present 
work. 

It  may  be  considered  from  two  aspects — that  of  alimen- 
tation, and  that  of  medication. 

Alimentation. — ^The  administration  of  food  by  the 
rectum  is  of  importance  in  all  cases  where  its  introduction 
into  the  stomach  is  impossible,  or  fraught  with  risks  of 
injury  to  parts  which  have  been  operated  upon. 

Prior  to  giving  the  enema,  an  ordinary  copious  injection 
of  warm  water  should  be  employed,  in  order  to  empty  the 
part,  and  cleanse  it.  The  patient  should  lie  either  on  the 
back  or  the  side,  and  remain  in  the  recumbent  position  for 
some  time  after  the  administration. 
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For  introducing  the  aliment,  either  a  syringe  or  a  filler 
or  funnel  att-ached  to  an  india-rubber  tube  may  be  used. 
A  rectal  tube  of  at  least  six  inches  in  length  should  be 
connected  with  the  india-rubber  tube  or  the  nozzle  of  the 
syringe,  and  introduced  as  far  up  the  bowel  as  possible. 
This  high  introduction  of  the  food  is  of  considerable 
importance,  as  bringing  it  into  relation  with  a  larger 
absorptive  surface,  and  also  rendering  it  possible  for  the 
material  to  find  its  way  into  the  colon. 

No  sudden  or  great  force  should  be  used  in  injecting  the 
aliment.  If  a  filler  and  tube  is  used,  the  former  should  be 
held  about  two  feet  above  the  bed,  and  the  material  allowed 
to  gravitate  slowly  into  the  bowel. 

The  quantity  administered  should  be  from  two  to  six 
ounces,  and  warmed  to  about  the  temperature  of  the  body. 
From  two  to  four  enemata  may  be  given  daily,  the  number 
varying  with  the  quantity  and  the  quality  of  nutrient 
used;  and  if  the  bowel  does  not  empty  itself  naturally 
within  forty-eight  hours,  a  copious  water  injection  should 
be  given  before  repeating  the  enema.  It  has  been  shown 
that  the  ingredients  most  readily  absorbed  are  such  as  can 
be  held  in  solution ;  hence  albumen  as  such  is  not  taken  up, 
and  must  be  peptonised. 

The  following  are  good  formulee  for  rectal  alimentation 
taken  from  Eugene  Forster's  article  in  the  **  Reference 
Handbook  of  the  Medical  Sciences."  ♦ 

LevMs  pancreatic  meat  emiUsion. — "  Take  about  five 
ounces  of  finely  scraped  meat,  chop  it  still  finer,  and 
add  to  it  one  ounce  and  a  half  of  finely  chopped  pancreas 
free  from  fat,  then  add  about  three  ounces  of  lukewarm 
water,  and  stir  to  the  consistence  of  a  thick  pulp."  This 
constitutes  the  quantity  for  a  single  injection. 

Mayers  preparation. — **  Take  of  fresh  pancreas  of  the  ox 
from  150  to  200  grammes,  and  of  lean  meat  400  to  500 
grammes.  Bruise  the  pancreas  in  a  mortar  with  tepid 
water  at  a  temperature  of  37°  C,  and  strain  through  a 
cloth.  Chop  the  meat  and  mix  it  thoroughly  with  the 
fluid  which  has  thus  been  strained,  after  separating  all 
the  fat  and  tendinous  portions.  Add  the  yolk  of  one  egg. 
Ijet   stand   for  two   hours,  and   administer   at   the   same 

*  Vol.  ii.  p.  693. 
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tempei-Hture. "  The  quantity  made  is  suppoeed  to  be 
8utlicieiit  for  tweutv-four  hours'  nourishment,  and  should 
be  admini^tere<l  in  two  doe-es. 

Kennies  f(/nntda. — " To  a  bowl  of  good  beef  tea  add  half 
a  pound  of  lean,  raw  beefsteak  pulled  into  shreds.  At 
{y.\ '  F.  add  one  drachm  of  fresh  pepsin  and  half  a  drachm 
of  dilute  hydrochloric  acid.  Place  the  mixture  before  the 
fire  and  let  it  remain  for  four  hours,  stirring  frequently. 
The  heat  must  not  Ije  too  great,  or  the  artificial  digestive 
process  will  be  stopped  altogether." 

In  recent  years  much  has  been  done  to  simplify  the 
process  of  preparing  food,  but  there  are  those  who  still 
prefer  to  u>e  the  entirely  fresh  and  recently  prepared 
ingredients  rather  than  any  of  the  condensed  and  more 
or  less  artificial  preparations  now  eo  abundantly  to  be 
obtained  in  the  market.  Many  of  the  latter,  however, 
have  been  shown  experimentally  to  be  capable  of  sustaining 
life  for  comparatively  prolonged  periods  and  fulfilling  there- 
fore  all  the  recjuirements  of  rectal  alimentation. 

Some  of  these  ready-made  preparations  are  practically 
foods  in  themselves,  while  others  are  intended  to  be  added 
to  certain  quantities  of  aliment  for  the  purpose  of  digesting 
them. 

The  following  are  some  of  the  preparations  met  with  in 
commerce.  As  full  instructions  accompany  each  substance 
there  is  no  need  to  introduce  any  particulars  hei*e. 

Pepsin  (B.P.);  Pig's  Pepsin;  Saccharated  Pepsin; 
Annour's  Lactated  Pepsin;  Pure  Pancreatin ;  Liquor 
Pancreaticiis  (Benger) ;  Beef  Peptonoids  (Carnick  and  Co. ) 
in  powdei-s;  Liquid  Peptonoids;  Zymine  Peptonising 
Powders  (Fairchild) ;  Zyminised  (Peptonised)  Suppositories 
(milk) ;  Zyminised  (Peptonised)  Suppositories  (beef). 

Forster  speaks  highly  of  the  foUowing  simple  nutrient 
enema : 

Carnick's  Beef  Peptonoids  one  to  four  drachms,  milk, 
beef  tea,  or  rice  water,  four  to  six  ounces  given  twice 
daily. 

In  the  use  of  enemata  it  is  advisable  not  to  continue  too 
long  with  one  particular  kind,  but  rather  to  employ  every 
now  and  again  one  containing  different  ingredients.  If  the 
rectum  becomes  intolerant  or  irritable,  a  few  drops  of 
tinctura   opii   should    be    added    to   the   enema.      When 
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stimulants  appear  needed,  half  an  ounce  or  so  of  brandy 
may  be  mixed  in.  Ewald  prefers  to  add  red  wine  to  each 
enema. 

The  absorptive  power  of  the  rectum  for  fluids  has  led  to 
its  being  made  use  of  as  a  means  of  getting  water  into  the 
system  when  its  administration  in  large  quantities  by  the 
mouth  might  derange  the  stomach.  Thus  the  injection  of 
considerable  quantities  of  warm  water  has  proved  to  be  of 
great  service  in  cases  where  much  blood  has  been  lost,  and 
in  which  shock  is  a  prominent  symptom.  As  thus  given  it 
is  supposed  to  act  in  the  same  way  as  when  normal  saline 
solution  is  used  for  intravenous  injection.  In  cases  of 
excessive  thirst  from  fever,  and  after  certain  abdominal 
operations,  warm  water  given  per  rectum  has  often  a  very 
beneficial  effect  in  allaying  this  troublesome  and  trying 
symptom. 

Tlierapeutics. — Drugs  are  introduced  into  the  rectum 
for  the  purpose  of  producing  either  local  or  general  effects. 
In  form  they  are  either  fluid  or  solid,  in  the  latter  case  they 
constitute  the  suppositoria. 

It  is  usual  to  classify  enemata  according  to  their  action ; 
thus  there  are  purgative,  anthelmintic,  astringent,  and  seda- 
tive. Others  are  used  by  the  physician,  but  these  comprise 
those  mostly  in  use  in  surgery. 

Purgative  enemata. — The  mechanical  effect  of  large  quan- 
tities of  fluid  in  inducing  peristaltic  action  of  the  bowel  has 
already  been  referred  to  (see  page  487).  It  is  possible,  how- 
ever, to  bring  about  the  desired  effect  by  using  a  less  quan- 
tity of  water  and  adding  to  it  some  purgative  drug.  Thus 
castor  oil  or  turpentine,  an  ounce  of  each,  may  be  added  to 
and  well  shaken  up  with  six  to  ten  ounces  of  thin  gruel ;  or 
a  solution  can  be  made  containing  sulphate  of  magnesia. 
An  enema  of  aloes  consists  of  aloas  two  scruples,  carbonate 
of  potash  fifteen  grains,  and  barley  water  half  a  pint ;  or 
one  containing  colocynth  consists  of  extract  of  colocynth  half 
a  drachm,  soft  soap  one  ounce,  and  water  a  pint ;  mix  and 
rub  together. 

Glycerine  is  now  much  used,  and  is  sometimes  very  power- 
ful in  its  action,  as  was  once  observed  by  myself  in  the  case 
of  a  patient  who  had  been  operated  upon  for  hajuiorrhoids 
some  days  previously.  It  caused  much  straining  and  very 
copious  haemorrhage.     From  one  to  two  drachms  are  injected 
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by  a  8uitab]e  syringe,  and  usually  in  from  ^ve  to  thirty 
minutes  action  of  the  bowel3  will  follow.  Glycerine  suppo- 
sitories are  now  made  containing  in  some  of  the  forms  95 
per  cent,  of  glycerine.  Their  action  is  said  to  be  attended 
with  less  spasm  than  when  pure  glycerine  is  injected. 

Anthelmintic  enemata. — Thread  worms  and  round 
worms  are  both  met  with  in  the  rectum,  the  former  more 
frequently.  Their  presence  in  children  is  not  unfrequently 
the  cause  of  prolapse.  Strong  solutions  of  salt  and  water, 
or  of  quassia  and  water,  will  sometimes  prove  sufficient.  Or 
an  enema  composed  of  one  to  four  drachms  of  spirits  of 
turpentine  mixed  with  the  yolk  of  an  egg,  and  added  to 
four  to  eight  ounces  of  wat'Or,  may  be  given  repeatedly 
until  the  worms  are  destroyed.  Two  drachms  of  assafoetida 
or  aloes  in  water  also  answer  equally  well. 

Astringent  enemata. — Solutions  of  many  of  the  well- 
known  astringents,  both  vegetable  and  mineral,  may  be  used 
for  rectal  injection.  Among  the  former  is  gallic  acid,  two 
grains  of  which  should  be  mixed  with  each  ounce  of  water. 
The  mineral  astringents  comprise  alum,  sulphat-es  of  copper 
and  zinc,  salts  of  iron,  acetate  of  lead,  and  nitrate  of  silver. 
Most  of  these  may  be  used  in  strengths  varying  from  one  to 
three  grains  of  the  salt  to  the  ounce  of  water.  Suppositories 
of  hamamelin  or  injections  of  hazeline  are  also  much  in 
use. 

Sedatiye  enemata. — Enemata  of  this  description  are 
more  frequently  given  for  the  production  of  a  general 
than  a  local  effect.  And  inasmuch  as  the  result  is  prac- 
tically the  same  whether  the  drug  be  given  by  the  mouth 
or  the  rectum,  all  substances  in  the  pharmacopceia  which 
are  described  as  sedative  in  their  etTect  upon  the  nervous 
system  can  be  introduced — provided  the  form  is  suitable — 
as  well  by  the  rectum  as  by  the  mouth.  Much  discussion 
has  arisen  regarding  the  relative  quantities  which  should  be 
given  per  rectum^  as  compared  with  what  is  usually  admin- 
istered by  the  mouth.  Eugene  Forster  holds  that  from  his 
experience  the  effiBct  produced  by  a  certain  quantity  given 
by  the  mouth  is  the  same  as  that  which  results  from  the 
same  quantity  given  per  rectwm.  Others  maintain  that  pro- 
portionately more  should  be  given  by  the  bowel  3  while 
there  are  those  who  contend  that  the  quantity  should  be 
proportionately  less.     The  simplest  plan  would  therefore 
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seem  to  be,  and  certainly  the  safest,  to  prescribe  for  an 
enema  the  same  dose  as  that  given  for  administration 
by  the  mouth.  Among  nai^cotics  and  sedatives  which 
may  be  used  as  enemata  are  opium,  morphia,  belladonna, 
stramonium,  cannabis  indica,  assafoetida,  conium,  lobelia, 
gelseminum,  musk,  chloral,  bromides  of  potassium  and 
sodium. 
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Abnormalities  of  small  Intestines, 
S04;  of  large  intestine,  350;  of 
rectum,  475 

Actinomycosis  of  oesophagtis,  87;  of 
large  intestine,  820 

Adhesions  of  the  stomach,  163,  from 
gastric  nicer,  144;  of  large  Intes- 
tine, 824 

Albert's  method  of  performing  Je- 
Junostomy,  388 

Anssthetlcs  in  oesophageal  affections, 
21 

Anatomy  of  ossophagiis,  3  ;  stomach, 
103;  diiodennm,  19&;  ileum,  214; 
Jejnnam,  214;  large  intestine,  SOU; 
rectnm,  411 

Anas  artiflcial,  operation  for  forma- 
tion of,  402,  for  closure  of,  100 

Appendicectomy,  406 

Appendicitis,  357,  pathology,  867, 
etiology,  358,  symptoms,  861,  diag- 
nosis, 366,  prognosis,  367,  treat- 
ment, 870,  operation,  873 

Appendix  vermiformis,  854,  diseases 
of,  876 

Artificial  anns,  operation  for,  102 

Atresia  of  cesophagus,  87;  of  duo- 
denum, 211;  of  rectum,  476 

Baracz,  operation  of  bowel  occlu- 
sion, 401 

Bemay's  operation  for  cun'tting 
pyloms,  192 

Bircher's  method  of  performing  gas- 
trorrhaphy,  176 

Bone  bobbins,  Mayo  Robson's,  393 

Bougies, oesophageal,  Introduction  of, 
92,  xNU«agc  of,  488;  rectal,  139 

Bums,  the  cause  of  ulceration  of 
duodenum  in,  205 

Carcinoma  of  Gcsophngus,  39,  patho- 
logy, 89,  symptoms  43,  complica- 


tions, 45,  diagnosis,  45,  dilTerential 
diagnosis,  47,  prognosis,  50,  treat- 
ment, 51,  by  intubation,  52,  by 
operation,  56;  of  stomach,  146, 
diagnosis,  147,  treatment,  148 ;  of 
duodenum,  208;  of  small  intestine, 
296 ;  of  large  intestine,  837,  patho- 
logy,837,symptom8,841,  treatment, 
845  ;  of  rectuni,449,  pathology,449, 
8ymptoms,455,  diagnosis,  457,prog- 
nosis,  458,  treatment,  464 

Cardiac  obstruction  of  stomach,  IftO 

Clamps  for  liowel,  178 

Colectomy,  398,  Paul's  method  of 
performing,  899 

Colitis,  general  uloeratiTC,  317 ;  mem- 
branous, treatment  of  by  colostomy, 
818 

Colon,  idiopathic  dilatation  of,  848. 
See  nlHo  Various  affections  of  large 
intestine 

Colopexy,  402 

Coloplasty,  402 

Colostomy,  896 

Colotomy,  896 

Concretions,  intestinal,  294 

Contractions  in  gastric  ulcer,  145 

Contusions  of  stomach,  116;  of  small 
and  laru-e  Intestine,  218 

Credo's  rectal  liougii's,  HI 

Curetting  of  pylorus,  192 


Dilatation  of  oesophagus,  77;  of 
stomach,  161;  of  large  intestine, 
idiopathic,  848 

Diverticulum  of  oesophagus,  80,  symp- 
toms, 84,  treiitmcnt,  86,  by  opera- 
tion, 99;  of  duo<lenum,  212;  of 
rectum,  485 

Duo<lenal  hflBmorrhau^i>,198,  200,  201, 
202,  209 

Duodeiu'ctoray,  213 

Duodeuoplasty,  21 1 
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Duodeuottomy,  318 

Duodcnotomy,  314 

Duodenum,  anatomy  of,  195,  fnJnrlM 
of,  197,  rupture  of,  197,  foreign 
bodies  In,  199,  dIseaMfl  of,  199, 
chronic  ulceration  of,  390,  aeuto 
ulceration  of.  305,  tomonrs  of,  307, 
malignant  disease  of,  308,  stricture 
of.  310,  congenital  atresia  of,  811, 
diverticolnm  of,  313,  perforation  of,  j 
from  external  cauws,  813,  opera- 
tions upon.  818 

DnpuytrenV  enterotome,  405 

Blectbolysis  for  stricture  of  gullet, 
67,  method  of  performing,  94;  for 
stricture  of  rectum,  443,  498 

Embolism  of  mesenteric  ressels,  353 

Enemata,  nutrient,  498,  therapeutic,   ' 
501,  method  of  administering,  487    , 

EnteritiK.  acute,  818;  chronic  318 

Entero-anastomosls,  885  i 

Entero-enterostomy,  S95 

Enteroliths,  394,  830 

Enteroplasty,  395  I 

Enterostomy,  381,  N^laton's  operation 
of,  881  I 

Enterotomy,  384 

Fjfxal  accumulationft,  880,  results 
of,  381,  treatment  of,  888 

F*cal  flstulv,  operation  for  closure 
of,  405 

Fistula,  of  oraophagus,!  7 ;  of  stomach, 
143;  bi-muco«a,  143,  185;  fecal, 
operation  for  closure  of,  405 

ForeijBH  bodies  in  cpsophagus,  16; 
in  Rtomach,  131;  in  duodenum, 
199:  in  Inte^itlne,  889;  skiagraphy 
for,  345;  in  rectum,  419 

Frank's  method  of  i)erforming  gas- 
trostomy, 168 

Gall-stones  in  large  Intestine,  880 ; 

producing  acute  obstruction,  890 
Gastrectasia,  161 
Gastrectomy,  174 
Gastric  adhesions.  163 
Gastric  carcinoma.    See    Carcinoma 

of  stomach,  146 
Gastric  dilatation,  161 
Gastric  iistule,  143,  184 
Gastric  hiraiorrhage,  118,  119,  180, 

123,  134,  148,  164,  184 
Gastric  tumours.    See   Tumours    of 

stomach,  146 


Gastric  ulcer,  139,  character  of,  181, 
ezoeasive  hemorrhage  In,  184,  per- 
foration of,  185,  excision  of,  139, 
purulent  oollections  in,  141,  flstule 
in,  148,  adheaiona  in,  144,  causing 
stricture  of  pylorus,  148,  internal 
contractions  in,  146 

Gastric  ulcer,  perforated,  methods  of 
treatment  of,  189 

Gastro-diaphany,  115 

Gastro  -  enterostomy,  177,  TOn 
Hacker's  method,  181,  Koeher*B 
method,  181,  Rutherford  Morri- 
son's method,  188,  Woelfler's 
method,  177,  untoward  results  of, 
188,  for  obstruction  at  pyloras, 
160,  In  gastric  ulcer,  184,  185 

Gastro-liths,  136 

Gaatro-pezy,  176 

Oastrorrhaphy,  176 

Gastroscopy,  lift 

Gastrostomy,  167,  Frank's  method, 
168,  Kader-Senn's  method,  170, 
Witzel's  method,  171 ;  for  stricture 
of  gullet,  70;  for  carcinoma  of 
gullet,  57 

Gastrotomy,  168;  for  extraction  of 
foreign  bodies  in  gullet,  38 

Gun-shot  wound  of  stomach,  130; 
of  intestine,  383,  treatment  of, 
336 

Gunzberg's  test  for  free  hydrochloric 
acid,  109 

H.SMORRHAGE  after  gaatro-enteroe- 
tomy,  184 

Haemorrhage  from  oesophagus,  7,  15, 
17,88,84,45,51,90;  from  stomach, 
118,  119,  130,  138,  184,  148,  164, 
184;  from  duodenum,  198,  300, 
301,  303,  809 

Haemorrhage  in  gastric  ulcer,  184 

Hair  tumours  in  stomach,  136 

Heineke-H  ikulicz  operation  of  pyloro- 
plasty, 190 

Hernia,  internal,  into  normal  peri- 
toneal fossae,  854 ;  through  adven- 
titious apertures,  855 ;  through  con- 
genital apertures,  355 

Hernia  of  large  inteatine,  334 

Ileo-c^cal  valye,  anatomy  of,  818; 

abnormalities  of,  358 
Ileostomy,  883 
Ileum,  anatomy  of,  314 
Imperforate  rectum,  476 
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Incised  wounds  of  intestine,  227, 
treatment  of,  331 

Inflammation  of  oeaophagrns,  26;  of 
small  intestine,  218;  of  large  in- 
testine, 815 ;  of  reotnm,  43S 

Ii^nriesof  oesophagus,  6  ;  of  stomach, 
116;  of  duodonom,  197;  of  small 
intestine,  218;  of  large  intestine, 
814;  of  reetnm,  417 

Intestinal  ooncretions,  294 ;  neuroses, 
308 

Intestinal  obetmotion,  acute,  treat- 
ment of  distended  gut  in,  264; 
after  gastro-enterostomy,  184 

Intestine,  foreign  bodies  in,  289; 
gun-shot  wounds  of,  282 

Intestine,  large,  anatomy  and  phy- 
siology of,  819,  injuries  of,  314; 
Inflammation  of,  816,  ulceration 
of,  815,  aetinomyeosls  of,  820, 
cicatricial  stricture  of,  820,  adhe- 
sions of,  834,  hernia  of,  824, 
kiaklng  of,  826,  Intutisusoeption  of, 
826,  volvulus  of,  328,  fncal  ac- 
cumulation in,  880,  gall-stones  in, 
880,  innocent  tumours  of,  885, 
carcinoma  of,  887,  sarcoma  of,  347, 
idiopathic  dilatation  of,  848,  abnor- 
malities of,  350,  misplacements  of, 
850,  mal-development  of,  85 1 

Intestines,  nomenclature  of  operations' 
upon,  879 

Intestines,  operations  upon,  877.  See 
also  Special  operations 

Intestines,  small,  anatomy  of,  314, 
contusion  of,  2 18,  inflammation  of, 
218,  rupture  of,  221,  punctured 
and  Incised  wounds  of,  227,  tuber- 
cular ulceration  of,  245,  typhoid 
.ulceration  of,  247,  obstruction  of, 
268,  volvulus  of,  281,  innocent 
tumours  of,  295,  carcinoma  of, 
296,  sarcoma  of,  297,  stricture  of, 
288,  congenital  abnormalities  of, 
804 

Intassusception,  of  small  intestine, 
267,  pathology  of,  268,  cause 
of  obstruction  in,  270,  symptoms 
of,  276,  treatment  of,  278, 
laparotomy  in,  28U;  of  large  in- 
testine, 826 ;  of  rectum,  474 


Jejuxostomt,  882,  Albert's  method 
of  performing,  883,  Maydrsmethod, 
882 

Jejunum,  anatomy  ot  3 1 4 


Kader-Sbnn's  method  of  gastros- 
tomy, 170 

Kinking  of  small  intestine,  365;  of 
large,  826 

Kocher's  method  of  gastro-enteros- 
tomy, 181;  of  pylorectomy,  188 

Kraske's  proctectomy,  493 


Lbmbert'h  suture,  887 ;  modifications 

of,  387 
Loreta's  digital  divnlsion  of  pylorus, 

191 
Lumbar  anus,  operation  for,  405 


M  Aii-  developmeut  of  large  intestine, 
861 

lialformationa  of  oosophagus,  87 ;  of 
rectum,  475 

Maydl's  method  of  Jf^Junoetomy,  883 

Mayo  Bobson's  bone  Iwbbins,  398 

Meckel's  diverticulum,  367 ;  strangu- 
lation by,  358 

Membranous  colitis,  318 

Mesenteric  vessels,  embolism  and 
thrombosis  of,  353 

Misplacements  of  large  Intestine, 
850 

Murphy's  button,  181;  method  of 
usiag,  894 ;  accidents  following  use 
of,  185;  use  of  in  gastro-enteros- 
tomy, 183 

N^'LATON's  method  of   performing 

enterostomy,  881 
Neuroses,  intestinal,  308;  of  rectum, 

485 

Obstruction  of  small  and  large 
intestine  from  external   pressure, 

290 

Obstruction  of  pylorus,  151.  See 
Pylorus,  otetniction  of 

Obstruction  of  small  intestine,  258, 
by  iutemal  hemiie,  254,  by  strangu- 
lation through  apertures,  255,  by 
bands,  255,  by  adhesions,  265,  by 
kinking,  265,  by  intussusception, 
267.  iScf  «/«o  IntUHHUSception ;  by 
volvulus,  281,  by  stricture,  288,  by 
gall-stones,  290,  by  tumours  of 
bowel-wall,  295 

Obstruction  of  large  lutestlne,  320,  by 
ciciitriciftl  stricture,  320,  by  internal 
heruiic,  324,  by  adhesions,  834,-  by 
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kinking,  896,  by    IntuMntoeption, 
S36,  by  volvnluA,  328 
CEBophagcal  hjunorrhagc,  7,  IB,  17, 

89,  84,  4fi,  51,  9U 
(£s(>phAg«al       iniitniments,      coin- 
caU'lier,«S,  forceps,  24,  probang.22 
(Eftophaf^ectouiy,  cervical,   98;    tho- 
racic, 99 
(Esopha^nsmus.    72.      Ste    8paf<m  of 

oeftopha^iis 
(Keopba^itlM,     traamatic,    26,   idio- 
pathic, 27,  of  children,  28,  mcm- 
brauons,  29,  i)cllicalar,29,  aphthous 
SU,  chronic,  30,  phle^monons,  31, 
catarrhal,  32,  follicular,  32,  croup- 
ous, 32 
(Esophagostomy,  98,  for  stricture  of 
gullet, 69,  for  carcimona  of  ^ullet,57 
(£8<))>haK-otoiny,     internal,  98 ;     for 
extraction  of   foreign    IxHiies,  24  : 
for  stricture  of  pallet.  67 
(Enophagotomy,  external  (cervical), 
95  :  for  stricture  of   gullet,    68 ; 
(thoracicj,  97 
(Ksophut;^otomy  tuljo,  98 
(£sophaK'Ut« : — 

Alinormalitles    of,   77,  malforma- 
tion   of,   87,   dilatation   of,  77, 
diverticulum  of,  80,  nee  Diverti- 
cula of  (psophaf^us;  torsion  of, 
89.  dislortioii  of,  91 
Anatomy  of,  S,  courne  and  cxt«nt 
of,  8,  relntionsof,  4,  attachments 
of, 4,  calibre  of,  4,  structure  of,r); 
physiology  of,  ii;  time  of  iiaasage 
of  food  down,  5 
l)iseas(>R  of :  inflammation  of,  26, 
«ee  (Kflophagitis  :  submucous  ab- 
scess of,  81,  ulcer,  32,  varicose 
veins,   34,   tul)erculosis,  36;  tu- 
mours.    37,     Hce     Tumours     of 
oesophagus,    actinomycosis,    37, 
paraly»*ls,     70,   perforation,    91, 
tistulic,  17,  stricture,  58,  wy  ftflow 
Injuries  of,  6,  internal  injuries,  6, 
treatment  of,  8 ;  exti'mal  liOuries, 
9,  treatment  of,  10  ;  rupture,  11, 
treatment  of,  12  ;  foreign  bodies 
impacted  in,  13,  treatment  of,  20 
Openitions  upou,  93.     See  Special 

opi'rations 
Pressure  effects  upon,  89 
Stricture,  cicatricial,  of,  58,  treat- 
ment of,  64,  by  uraduai  dilata- 
tion, 64,  by  a  rapid  dilatation, 
66,  by  electrolysis,  67.  by  inter- 
nal  oesopbai^otoniy,  67,  by  ex- 


ternal   oBsophagotomy,    68,    by 
cMophagoetomy,  69,  by  gastros- 
tomy, 70 
Operating-table  for  emergency  cases, 

804 
Operations  u|)ou  oesophagus,  92 ; 
stomach,  164 ;  small  and  large 
intestine,  377  ;  rectum,  487.  See 
Special  operations 
Operations  upon  intestines,  table  of, 
380 


Paralysis  of  oesophagus,  70 
Paul's  glass  tubes  for  colectomy,  400 ; 

method  of  performing  colectomy, 

399 
Penetrating  wounds  of  stomach,  119 ; 

of  intestine,  227,  treatment  of,  231 
Perforation   of   (psophagus,   91  ;    of 

gastric  ulcer,  135 
Periproctitis,  426 
Peritonitis,  300 ;  different  forms  of, 

302 
Polypus  of  riH'tum,  443 
Pn>ctectomy,    493  ;     perineal,   491 ; 

posterior,  492  ;  vaginal,  496 
Proctitis,  423 
Proctojiexy,  497 
Proctoplasty,  498 
Proctorrhaphy,  497 
Proctotomy,  internal,  489 ;  external, 

490 

Prolapse  of  rectum,  467,  treatment 
of,  469 

Pylore<'t<»niy,  186,  Kocher's  method 
of,  188;  Mud  gastro-euterostomy, 
combined  operation  of,  189  ;  for 
obstruction  at  ])ylorus,  160 

Pyloroplasty,  19U,  for  obstmction 
at  pylorus,  1 60 

Pylorus,  operation  of  curetting,  193 ; 
digital  dlvulsion  of,  191 

Pylorus,  obstmction  of,  151,  dila- 
tation of  stomach  in,  155, 
symptoms  of,  152,  diagnosis  of, 
158,  prognosis  in  difTereut  opera- 
tions for,  159,  treatment  in,  156 

Pylorus,  stricture  of,  in  gastric  iJccr, 
145 


Rectal  alimentation,  498  ;  bougies, 

439 
Rectocele,  474 
Rectum  : — 

Anatomy  and  physiology  of,  411 ; 
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surgical  anatomy  of,  11 4 ;  method 
of  exaroluiug,  416 

Dii«6ac>e8  of :  Inflammatiou,  423 ; 
uon-mali^aut  ulceration,  427, 
see  Ulceration  of  rectnm  ; 
cicatricial  stricture,  434,  gee 
Stricture  of  rectum  :  innocent 
lumourM,  443,  »ee  Tumours  of 
rectum  ;  polypus,  443  ;  carci- 
noma, 449,  see  Carcinoma  of 
rectum ;  sarcoma,  466 :  pro- 
lapse. 4G7  ;  intuseuttception,  474  ; 
heruiii,474  ;  malforniationii,  475  ; 
Imperforate,  476 ;  congenital 
stricture,  484 ;  diverticulam, 
485;  ueuroMUH,  486  ;  external 
influencei),  486 

Injuries  of ,  4 1 7  ;  foreign  bodies  in, 
419  ;  fa>cal  concretions  in,  419 

Operations  upon,  490;   cauterisa- 
tion of,  498  ;  eU>ctrolyBis,  498 
Kaptnreof  (esophat^iiH,  11 ;  of  stomach, 

117;  of  duodenum,  197  ;  of  small 

intestine,  221,  treatment  of,  226; 

of  larg-e  intestine,  314 
Rutherford  -  Morrison's    method     of 

perform  incr      gastro-enterostomy, 

183 


Sarcoma  of  stomach,  160 ;  of  duo- 
denum, 2US  ;  of  small  intestine, 
297 ;  of  lai*ge  intestine,  347  ;  of 
rectum.  466 

Schlatter's  oiMinition  of  ^gastrectomy, 
176 

Senu's  plates,  391 

Short- circuiting,  operation  of,  396 

Sigmoid  anus,  402 

Sigmoidostomy,  898 

Skiagraphy  for  o^ophageal  foreign 
bodies,  18:  for  cusophi^fiml  diver- 
ticulum, 86 ;  for  gtistric  conditions, 
116  ;  for  foreimi  ix>dlBs  in  stomach, 
124  ;  for  intestinal  foreign  bodies, 
246 

Spasm  of  oesopha$ni><i  72,  treatment 
of,  76 

Stenosis,  congenital,  of  oesophagus,  88 

Stomach  : — 

Anatomy  of,  108  ;   physiology  of, 

106 
Diseases  of,  127  ;  ulcer  of,  129,  see 
Gastric  ulcer ;  p8«udo-malignant 
tumours  of,  146  ;  vanishing 
tumours  of,  146;  effect  of  ex- 
temal     influences     upon,    168; 


pressure  of  tumours  upon,  163. 
See  also  under  Special  diseases. 
Examination  of,  and  contents, 
method  of  obtaining  gastric 
Juice  from,  108 ;  method  for 
detection  of  free  hydrochloric 
acid  in,  109  ;  method  for  deter- 
mining the  rate  of  al)8orption  in, 
110;  method  of  determining  the 
motor  power  of,  111  ;  physical 
examination  of,  112;  palpation 
of,  112  ;  ])ercns«ion  of,  113;  suc- 
oussiou  of,  114;  auscultation  of, 
111;  inflation  of,  114 
Exploratory  operations  of,   value 

of,  128 
Ii^uries    of,    116;    contusions   of, 
116;  rupture  of,  117;   penetrat- 
ing wounds  of,   119;    gun-shot 
wounds  of,  120;  foreign  Indies 
in,  121  ;  hair  tumours  in,  126 
Operations  u^jon,  164  ;  lavage,  161; 
aspiration  of,  166.     See  8i)ecial 
operations 
Strangulation,  internal,  of  small  In- 
testine, symptoms    of,  260,  treat- 
ment ol',  263;  of  large  intestine, 
324 
Stricture,   cicatricial,  of  ccsophagus, 
68;   of  duodenum,  210;  of  small 
intestine,  283  ;  of  largo  intestine, 
cicatricial,  820  ;    of  rectum,  cica- 
tricial,    434,    symptoms    of,    486, 
treatment  ol,  440  ;    eongeuital,  of 
rectum,  484 
Subdiaphragmatic  abscess,  142 
Suture  of  bowel,  methods  of,  386 
Symonds'  (utophagcal  tubes,  62 
Syphilis  of  u»ophagus,  35 


Thrombobih  of  mesenteric  vessels, 

362 
Torsion  of  oesophagus,  89 
Tuberculosis   of  (I'f-ophagus,   36;   of 
small  Intestine,  245;  of   large  in- 
testine, 316  ;  of  rectum,  408 
Tumours  of : — 
Duodenum,  207 
Large    intestine,    innocent,    386; 

malignant,  337 
Oesophagus,  innocent,  37 ;  carci- 
noma, 39,  see  Carcinoma  of  oeso- 
phagus ;  sarcoma,  58 
Kectum,  innoc(>nt,  443  ;  polypus, 
444  ;  villous,  4  45 ;  multiple 
polypi,    446 ;    carcinoma,    449, 
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»et  Carcinoma  of  rectum  ; 

coma,  466 
Bmall    Intcetine,    innocenti    295 ; 

mallfniant  296 
Stoma«b,  innocent,  146;  vaniabing, 

146  ;  mali^ant,  146  ;  preming 

niM)D,  168 
Typhoid  nloeration  of  small  intef<tine, 
247,  openitlon  in,  251;  of  large 
intestine,  316 
Ulcer  :  of  oesophagiu,  82 ;  of 
ftomach,  129,  »ee  GaRtric  nicer;  of 
duodenum,  chronic,  200,  acute, 
206:  of  small  intestine,  240;  of 
large  intestine,  81ft;  of   rectum, 

427,  tubercular,  428,    dysenteric, 

428,  yaricom,  429,  syphilitic,  429; 


non-malignant  of  rectum,  symp- 
toms of,  480,  treatment  of,  438 

Vanibrino  tumours  of  stomach,  146; 

of  intestine,  296 
Tarioose  veins  of  oesophagus,  84 
Vermiform  appendix,  854 
Volvulus  of  small  intestine,  281;  of 

lar^  intestine,  828 
Von  Hacker's  method  of  gastro-enter- 

ostomy,  181 


of    performing^ 


'  Witzel's    method 
gastrostomy,  171 
WOlfler*B  method  of  performing  ga.^- 
tro-enterostomy,  177 
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F.B.C.P.,  Consulting  Physician  to  the  London  Hospital.    870,  6s. 

The  Journal  of   Mental    Science.      Published 

Quarterly,  by  Authority  of  the  Medioo-Pfeychological  Association. 
8vo,  5s. 

Manual  of  Midwifery,    including   all  that    is 

likely  to  be  required  by  Students  and  Practitioners.  By  Aubbd  L. 
GAi^ABnr,  M.A.,  M.D.,  F.B.C.P.,  Obstetric  Physician  and  Lecturer 
on  Midwifery  and  Diseases  of  Women  to  Guy's  Hospital.  Fourth 
Bdltion.    Crown  8vo,  with  371  Bngnvings,  15s. 

The  Practice  of  Midwifery :  a  Guide  for  Prac- 
titioners and  Students.  By  D.  Llotd  Robebts,  M.D.,  F.B.C.P., 
Lecturer  on  Clinical  Midwifery  and  Diseases  of  Women  at  the  Owens 
College ;  Consulting  Obstetric  Physician  to  the  Manchester  Boyal 
Infirmary.  Fourth  Bditlon.  Foap.  870,  with  Coloured  Plates  and 
Wood  (336)  Bngravings,  10s.  6d. 

A  Short  Practice  of  Midwifery,  embodying  the 

Treatment  adopted  in  the  Botunda  Hospital,  Dublin.  By  Hkrbt 
Jbllbtt,  M.D.,  B.A.O.  Dub.,  late  Assistant  Mnster,  Botunda  Hospital. 
Second  Edition.    With  57  Illustrations.    Crown  8vo,  6s. 
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Obstetric  Aphorisms :  for  the  Use  of  Students 

oommendng  Midwifery  Practloe.  By  Joskph  Q.  Swathx,  M.D., 
Lecturer  on  Midwifery  in  the  Bristol  Medical  School.  Tenth  Bdition. 
Fcap.  8vo,  with  90  Bngravinfft.    3e.  6d. 

Economics,  Anaesthetics,  and  Antiseptics   in 

the  Practice  of  Midwifery.  By  Hatbk  Bbowh,  L.K.C.P.,  L.K.C.S. 
Bdin.    Fcap.  8vo,  2b.  6d. 

Lectures  on   Obstetric  Operations:  including 

the  Treatment  of  Haemorrhaf^e,  and  forming  a  Ouide  to  the  Manage- 
ment of  DIfficalt  Labour.  By  Bobkrt  Babxd,  M.D.,  F.B.C.P., 
Contulting  Obetetrio  Physician  to  St.  Geonce'i  Hoepital.  Fourth 
Edition.    8vo,  with  lai  Bngravingt,  Ids.  6d. 

Bff  th9  same  Author. 

A  Clinical  History   of  Medical   and  Surgical 

Diseases  of  Women.    Second  Bdition.    8vo,  with  181  Bngiavings,  aSs. 

Gynaecological     Operations    (Handbook     of). 

By  AuiAH  U.  G.  DORAJI,  F.B.G.S.,  Sturgeon  to  the  Samaritan  HospltaL 
6ro,  with  167  Bngravings,  15s. 

Diseases  of  Women.  (Student's  Guide  Series.) 

By  Alfrbd  L.  Qaiubih,  M.A.,  M.D.,  F.B.O.P.,  Obstetric  Phy- 
sician to,  and  Lecturer  on  Midwifery  and  Diseases  of  Women  at, 
Guy's  Hospital.  Fifth  Bdition.  Fcap.  8vo,  with  142  Bngravings,  8s.  6d. 

Manual  of  the  Diseases  peculiar  to  Women. 

By  Jamss  Ouvkb,  M.D.,  F.B.S.B.,  M.R.C.P.,  Physician  to  the 
Hospital  for  Diseases  of  Women,  London.    Fcap.  8vo,  3s.  6d. 

By  the  same  Author. 

Abdominal  Tumours  and  Abdominal  Dropsy 

in  Women.    Crown  8vo,  7s.  6d. 

A    Practical    Treatise    on    the    Diseases    of 

Women.  By  T.  GAiuaBi)  Thomas,  M.D.  Sixth  Bdition,  by  Paul 
F.  MinvDi,  M.D.,  Professor  of  Gynecology  at  the  New  York 
Polyclinic  and  at  Dartmouth  College.  Boy.  8vo,  with  347  Bngrav- 
ings, 35s. 

Sterility.     By  Robbrt  Bell,  M JD.,  F.F.P.  &  S.  Gla«g., 

Senior  Physician  to  the  Glasgow  Hospital  for  Diseases  peculiar  to 
Women.    Svo,  6s. 

A  First  Series  of  Fifty-four  Consecutive  Ovario- 
tomies, with  Fiftv-three  Recoveries.  By  A.  C.  Butlbr-Smtthk. 
F.R.C.P.  Bdln.,  Boi^eon  to  the  Samaritan  Free  Hospital,  Senior 
Surgeon  to  the  Grosvenor  Hospital  for  Women  and  Children.  8vo, 
6s.  6d. 
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A  Manual  for  Hospital  Nurses  and  others  en- 
gaged in  Attending  on  the  Sick.  By  B.  J.  Dobcyillb,  Surgeon  to 
the  Devon  and  Bxeter  Hospital.    Bighth  Bditlon.    Crown  8vo,  38. 6d. 

A  Manual  of  Nursing,  Medical  and  Surgical. 

By  Ghablxs  J.  OuLLnrewoRTH,  M.D.,  F.B.C.P.,  Obstetrlo  Pbysfoian 
to  St.  Thomai't  Hoepital.    Third  BdiUon.    Foap.  Svo,  ds.  6d. 

By  the  same  Author. 

A     Short      Manual      for     Monthly     Nurses. 

Sevised  by  M.  A.  ATKnrsov.    Fourth  Bditlon.    Fcap.  Svo,  Is.  6d. 

Notes  on   Gynaecological  Nursing.     By  John 

Bkhjamis  Hblukr,  M.D.,  Surgeon  to  the  Hospital  for  Women,  etc., 
Leeds.    Grown  Svo,  1b.  6d. 

Lectures  on  Medicine  to  Nurses.     By  Herbert 

B.  CuPF,  M.D.,  F.R.C.S.,  Medical  Superintendent.  North  Bastem 
Fever  Hospital,  London.  Second  Bdition.  With  2d  Illustrations. 
Crown  Svo,  3s.  6d. 

Antiseptic   Principles  for   Nurses.     By  C.  £. 

BICUMOITD,  F.R.C.S.    Feap.  Svo,  is. 

A  Practical  Treatise  on  Disease  in  Children. 

By  BV8TAGB  Smith,  M.D.,  F.B.O.P.,  Physician  to  the  King  of  the 
Belgians,  and  to  the  Bast  London  Hospital  for  Children,  etc.  Second 
Bdition.    Svo,  33s. 

By  the  ecune  Author, 

Clinical     Studies    of    Disease     in     Children. 

Second  Bdition.    Post  Svo,  7s.  6d. 

Also. 

The     Wasting      Diseases     of     Infants     and 

Children.    Sixth  Bdition     Post  Svo,  68. 

The     Diseases    of    Children.     By  James   F. 

GOODHART,  M.D.,  F.R.C.P.  Sixth  Bdition,  with  the  asslstonce  of 
G.  F.  Still,  M.D.,  Medical  Registrar  to  the  HospiUl  for  Sick 
Children,  Great  Ormond  Street.    Crown  Svo.  lOs.  6d. 

Manual  of  Diseases  of  Children,  for  Prac- 
titioners and  Students.  By  W.  H.  Day,  M.D.,  Physician  to  the 
Samaritan  Hospital.    Second  Bditlon.    Crown  Svo,  13s.  6d. 

On  the  Natural  and  Artificial  Methods  of  Feed- 
ing Infants  and  Young  Children.  By  Edmund  Cautlkt,  M.D., 
Physician  to  the  Belgrave  Hospital  for  Children.    Cro^'n  Svo,  7s.  6d. 

Materia    Medica,    Pharmacy,    Pharmacology, 

and  Therapeutics.  By  W.  Halb  Whitb,  M.D.,  F.R.C.P.,  Physician 
to,  and  Lecturer  on  Pharmacology  and  Therapeutics  at,  Ouy's 
Hospital.  Fourth  Bdition,  hased  upon  the  B.P.  of  189S.  Foap.  Svo, 
7s.  6d. 
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An     Introduction    to    the    Study    of    Materia 

Medioa,  dMlgn^d  for  Stadents  of  Pharmaoy  and  Medicine.  By 
Hbhrt  G.  GBBBinflR,  F.I.O.,  P.L.8.,  Professor  of  Materia  Medica  and 
Fhanna^  to  the  PharmMentioal  Society.  With  218  lUuttratioos, 
8vo,  Ite. 

Materia  Medica  and  Therapeutics.    By  Charies 

D.  P.  Pmiujps,  M.D.,  LL.D.,  P.B.S.  Bdin. 
Vegetable  Kingdom— Organic  Compounds— Animal  Kingdom.    8vo,  3te. 
Inorganic  SntMtaBoee.    Second  'BaLxXaa.    8vo,  ait. 

Practical     Pharmacy:    an     Account    of     the 

Methods  of  Marnuftusturlng  and  Dispensing  Pharmaoentioal  Prepara- 
tions ;  with  a  chapter  on  the  Analysis  of  Urine.  By  B.  W.  Lucas, 
F.C.S.,  Bzaminer  at  the  PharmaoeutiGal  Society.  With  283  Illustra- 
tions.   Boy.  8^0,  las.  6d. 

Galenic  Pharmacy:  a  Practical  Handbook  to 

the  Processes  ef  the  British  Pharmaoeposla.  By  B.  A  Obipfs,  M.P.8. 
8to,  with  76  Bngrarings,  8s.  6d. 

Practical  Pharmacy.    By  Barnard  S.  Proctor. 

Third  Bdition.  8to,  with  Bngiavlngs  and  Fao-simlle  Preeerfptions,  14b. 

The   Galenical    Preparations    of  the    British 

Pharmaoepeeia :  a  Handboek  for  Medical  and  Pharmaoeutioal  Students. 
By  C.  O.  HAWTH«sirx,  M.D.,  O.M.,  late  Lecturer  on  Materia  Medioa 
and  Therapeutios,  Queen  Margaret's  College,  Glasgow.    8to,  4s.  6d. 

The   Pharmaceutical  Formulary  :    a  Synopsis 

of  the  British  and  Foreign  Pharmaoopcsias.  By  HsaniT  Bkaalxt. 
Twelfth  Bdition  by  J.  Oldham  BBiJTawiiTX     18mo,  6s.  6d. 

By  th9  Mme  Author, 

The  Druggist's  General  Receipt-Book.     Tenth 

Bdition.    18mo,  6s.  6d. 

Al90. 

The  Book  of  Prescriptions :  containing  upwards 

of  3,000  Prescriptions  collected  from  the  Practice  of  the  most  eminent 
Physicians  and  Surgeons,  Bnglish  and  Foreign.  Seventh  Bdition« 
18mo,  6s.  6d. 

A  Companion  to  the  British  Pharmacopoeia. 

By  Pbteb  Squxse.  Bevised  by  Pbtkb  Wtatt  Squikb.  F.L.S.,  P.C.S. 
Seventeenth  Bdition.    8vo,  ISs.  6d. 

By  the  same  Authon, 

The  Pharmacopoeias  of  the  London  Hospitals, 

arranged  in  Oronps  for  Basy  Beferenoe  and  Comparison.  Sixth 
Bdition.    18mo,  6s. 
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SouthaU's   Organic    Materia  Medica,   being   a 

Handbook  treating  of  §ame  of  the  more  important  of  the  Animal  and 
Vegetable  Drugs  made  use  of  in  Medicine,  including  the  whole  of 
those  contained  in  the  British  Pharmacopoeia.  Fifth  and  Enlarged 
Edition,  by  John  BiJiOLi.T,  B.Sc.Lond.,  some  time  Lecturer  on 
Materia  Medica  and  Pharmacy  in  Mason  OcUege,  Birmingham. 
8vo,  6s. 

Recent  Materia  Medica  and  Drugs  occasion- 
ally Prescribed.  Notes  on  their  Origin  and  Therapeutics.  By  F. 
Hjlbwood  LuoEBB,  F.O.S.,  Per«lra  Medallist.  Fifth  Bdition.  8vo,48. 

Pereira's    Selecta    e    Prescriptis :    containing 

liists  of  Terms  used  in  Prescriptions,  with  Explanatory  Notes,  etc. 
Also,  a  Series  of  Abbreviated  Prescriptions  with  Translations. 
Eighteenth  Edition,  by  Joskph  Ives.    2imo,  6s. 

Year-Book  of  Pharmacy:  containing  the  Trans- 
actions of  the  British  Pharmaceutical  Oonference.  Annually.  8vo,  10s. 

Manual  of  Botany,  in  two  Vols.,  crown  8vo. 

By  J.  RKTN0LD8  Qbsbi,  Sc.D.,  M.A.,  F.B.S.,  Professor  of  Botany  to 

the  Pharmaceutical  Society. 

Vol.  I. :  Morphology  and  Anatomy,  with  788  Engravings.     Second 

Edition.    7s.  0d. 
Vol.  II. :  Classification  and  Ph3rsiology,  with  417  Engravings,  lOs. 

The  Student's  Guide   to  Systematic  Botany, 

including  the  Olassiflcation  of  Plants  and  Descriptive  Botany.  By 
BOBXBT  Bertlst,  late  Emeritus  Professor  of  Botany  in  King's 
College  and  to  the  Pharmaceutical  Society.  Fcap.  8vo,  with  360 
Engravings,  3s.  6d. 

Medicinal    Plants :    being    Descriptions    with 

original  figures,  of  the  Principal  Plants  employed  in  Medicine,  and 
an  account  of  their  Properties  and  Uses.  By  Prof.  Bxktlby  and  Dr. 
H.  TSDCBK,  F.B.S.  In  4  vols.,  large  8vo,  with  306  Coloured  Plates, 
bound  in  Half  Morocco,  Gilt  Edges,  £11  lis. 

Practical      Therapeutics :     a     Manual.       By 

Edwasd  J.  Wabxro,  O.I.E.,  M.D.,  F.B.C.P.,  and  Dudley  W. 
BuxTOir,  M.D.,  B.S  Lond.    Fourth  Edition.    Grown  8vo,  14s. 

By  tht  9€M9  Author. 

Bazaar    Medicines    of    India,    and    Common 

Medical  Plants.  With  Full  Index  of  Diseases,  indicating  their  Treat- 
ment by  these  and  other  Agents  procurable  throughout  India,  etc. 
Fifth  Edition.    Fcap.  8vo,  5s. 
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Climate  and  Fevers  of  India,  with  a  Series 

of  Gues  (CrooniAn  Leotoras,  1883).  By  Sir  Joskpk  Fatrkb, 
K.C.S.I.,  M.D.    8vo,  with  17  Tempemture  OtuurU,  ISk. 

Bff  the  tamt  Autkor. 

The    Natural    History    and    Epidemiology   of 

Choleim :  being  the  Annual  Oration  of  the  Medical  Society  of  London, 
I808.    8vo,  as.  6d. 

Psilosis  or  <*  Sprue  "  :  its  Nature  and  Treat- 
ment ;  with  Observations  on  various  Fomu  of  DiarrhoBa  acquired  in 
the  Tropics.  By  Okobok  Thdt,  M.D.  Beoond  and  Bnlarged  Bdition, 
with  IllustrationB.    8vo,  10s. 

A  Manual  of  Family  Medicine  and   Hygiene 

for  India.  Published  under  the  Authority  of  the  Government  of 
India.  By  Sir  William  J.  MooiiB»  K.C.I.B.,  M.D.,  bte  Surgeon- 
General  with  the  Government  of  Bombay.  Sixth  Bdition.  Post  8vo, 
wi«h  71  Bngravings,  lite. 

Sy  the  9am9  Autkor. 

A   Manual  of  the  Diseases  of  India  :   with  a 

Compendium  of  Diseases  generally.  Second  Bdition.  Post  8vo, 
10s. 

The  Prevention  of  Disease  in  Tropical  and 

Sub-Tropical  Campaigns.  (Parkes  Memorial  Prise  for  1886.)  By 
Lieut.-Col.  AiTDRKW  DuKCAK,  H.D.,  B.S.  Lond.,  F.B.C.S.,  H.M. 
Indian  Medical  Ser\-ice.    8vo,  13s.  6d. 

A  Commentary  on  the  Diseases  of  India.    By 

NoRMAir  CHKVE3I8,  C.I.B.,  M.D.,  F.B.O.S.,  Deputy  Surgeon-General 
H.M.  Indian  Army.    8vo,  34s. 

Hooper's  Physicians'  Vade-Mecum  :  a  Manual 

of  the  Principles  and  Prsctioe  of  Physic.  Tenth  Bdition.  By  W.  A. 
Gut,  F.R.C.P.,  F.R.8.,  and  J.  Haslet,  M.D.,  F.B.C.P.  With  118 
Bngravinga.    Fcap.  8vo,  lis.  6d. 

The    Principles    and    Practice    of   Medicine. 

(Text-book.)  By  the  late  C.  Hiltoh  Faoob,  M.D.,  and  P.  H. 
Pts-Smith,  M.D.»  F.R.S.,  F.R.C.P.,  Physician  to,  and  Lecturer  on 
Medicine  at,  Guy's  Hospital.  Third  Bdition.  3  vols.  870,  cloth,  40s. ; 
Half  Leather,  46s. 

Manual    of    the    Practice    of   Medicine.     By 

Frkdkriok  Tatxob,  M.D.,  F.R.C.P.,  Physician  to,  and  Lecturer 
on  Medicine  at,  Guy's  Hospital.  Fifth  Bdition.  Post  8vo,  with 
Bngravings,  16s. 
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A    Dictionary    of    Practical    Medicine.      By 

varioui  writers.  Bdited  by  Jab.  Kdcobton  Fowi.vb,  M.A.,  M.D.. 
F.B.O.P.,  Physician  to  Middlesex  Hospital  and  the  Hospital  for  Con- 
sumption.   8vo,  cloth,  21s. ;  half  calf,  25s. 

The   Practice  of  Medicine.    (Student's  Guide 

Series.)  By  M.  Chabteris,  M.D.,  Professor  of  Therapeutics  and 
Materia  Medioa  in  the  University  of  Glasgow.  Seventh  Bdltion. 
Fcap.  8vo,  with  Bngravlngs  on  Copper  and  Wood,  lOs. 

A  Text- Book  of  Bacteriology  for  Students  and 

Practitioners  of  Medicine.  By  G.  M.  Stkbitbebg,  M.D.,  Surgeon- 
General,  U.S.  Army.  With  9  Plates  and  200  Figures  in  the  Text. 
8vo,  24s. 

How    to    Examine    the    Chest:    a    Practical 

Guide  for  the  use  of  Students.  By  Sabtukl  Wkst,  M.D.,  F.R.G.P., 
Assistant  Physician  to  St.  Bartholomew's  Hospital.  Second  Edition. 
With  Bngiavings.    Fcap.  Svo,  6s. 

An  Atlas  of  the  Pathological  Anatomy  of  the 

Lungs.  By  the  late  Wilson  Fox,  M.D.,  F.B.S.,  F.B.C.P., 
Physician  to  H.M.  the  ijueen.  With  45  Plates  (mostly  Coloured)  and 
Bngravings.    4to,  half-bound  in  Calf,  70s. 

By  the  aame  Author. 

A    Treatise  on    Diseases    of  the   Lungs    and 

Pleura.  Bdited  by  Sidnbt  CouPLun),  M.D.,  F.R.O.P.,  Physician  to 
Middlesex  Hospital.  Boy.  Svo,  with  Bngravings ;  also  Portrait  and 
Memoir  of  the  Author,  368. 

The  Student's  Guide  to  Diseases  of  the  Chest. 

By  VnioxNT  D.  Harris,  M.D.  Lond.,  F.B.G.P.,  Physician  to  the  City 
of  London  Hospital  for  Diseases  of  the  Chest,  Victoria  Park.  Fcap. 
Svo,  with  55  Illustrations  (some  Coloured),  Ts.  6d. 

The    Schott    Methods    of   the    Treatment    of 

Chronic  Disoases  of  the  Heart,  with  an  account  of  the  Nauheim  Baths, 
and  of  the  Therapeutic  Bxercises.  By  W.  Bezlt  Thorks,  M.D., 
M.B.O.P.    Third  Bdltion.    Svo,  with  Illustrations,  6s. 

Guy's  Hospital  Reports.    By  the  Medical  and 

Surgical  Staff.    Vol.  XXXVIII.    Thiid  Series.    Svo,  lOs.  6d. 

St.  Thomas's  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  XXVI.    New  Series.    Svo,  Ss.  6d. 

Westminster  Hospital  Reports.  By  the  Medical 

and  Surgical  Staff.    Vol.  XI.    Svo,  8b. 
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Medical  Diagnosis.    (Student's  Guide  Series.) 

By  Samuxl  FEirwiox,  M.D.,  F.R.C.P.,  and  W.  Soltau  Feitwiok, 
M.D.,  B.S.    Bighth  Bdition.    Grown  8vo,  with  135  Bngiavingt,  9s. 

By  the  same  Authors. 

Outlines  of  Medical  Treatment.    Fourth  Edition. 

Crown  8vo,  with  85  Bngravingt,  lOi. 

Alao,  by  Or,  Samuel  Fenurlek. 

Clinical  Lectures  on  some  Obscure  Diseases 

of  the  Abdomen.  Delivered  at  the  London  Hoepital.  8vo,  with 
Bngnringt,  7a.  6d. 

AihI 

The  Saliva  as  a  Test  for  Functional  Diseases 

of  the  Liver.    Grown  8vo,  3s. 

The  Microscope  in   Medicine.     By  Lionel   S. 

Bkalk,  M.B.,  F.R.S.,  Consulting  Phyaidan  to  King's  College  Hos- 
pital.   Fourth  Bdition.    8vo,  with  86  plates,  31s. 

By  the  same  Author. 

The  Liver.    With  24  Plates  (85  Figures).    8vo,  58. 

Aiso, 

On  Slight  Ailments  :  and  on  Treating  Disease. 

Fourth  Bdition.    8vo,  5s. 

Myxoedema  and  the  Thyroid  Gland.     By  John 

D.  QlMLBTTB,  M.R.G.S.,  L.R.G.P.    Grown  8vo.  6%. 

The  Blood:    how  to  Examine  and  Diagnose 

its  Diseases.  By  Alfbbd  G.  Coles,  M.D.,  B.Sc  With  6  Coloured 
Plates.    8vo,  10s.  6d. 

The   Physiology  of  the   Carbohydrates ;  their 

Application  as  Food  and  Relation  to  Diabetes.  By  F.  W.  Fatt,  M.D., 
LL.D.,  F.R.S.,  F.B.G.P.,  Consulting  Physician  to  Guy's  Hospital. 
Boyal  Svo,  with  Plates  and  Bngravings,  10s.  6d. 

Medical    Lectures    and    Essays.      By   Sir   G. 

JoKVSoif,  M.D.,  F.R.C.P.,  F.B.S.,  Consulting  Physician  to  King's 
College  Hospital.    8vo,  with  46  Bngravings,  35s. 

By  the  same  Author. 

An  Essay  on  Asphyxia  (Apnoea).    8yo,  3s. 

Aleo. 

History    of    the    Cholera    Controversy,    with 

Siraotlons  for  the  Treatment  of  the  Disease.    Svo,  3s. 
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J.  ^  A.  Ohurehill's  Recent  Works. 
Uric  Acid  as  a  Factor  in    the  Causation  of 

Dlteaw.  By  Alxxjutdkr  Haig,  M.D.,  F.B.G.F.  Fhjriiclan  to  the 
Metropolitan  Hospital  and  the  Boyal  Hospital  for  Children  and 
Women.    Fourth  Bdltion.     Svo,  with  66  Illustrations,  13s.  6d. 

Bronchial  Asthma :  its  Pathology  and  Treat- 
ment. By  J.  B.  Bkxxukf,  M.D.,  late  Fhysidan  to  the  City  of 
London  Hospital  for  Diseases  of  the  Chest.  Second  Bdition,  with  7 
Flatos  (36  Figures).    Svo,  lOt.  6d. 

Treatment  of  Some  of  the  Forms  of  Valvular 

Disease  of  the  Heart.  By  A.  B.  Sarsgic,  M.D.,  F.B.C.P.,  Fhysidan 
to  the  London  Hospital.  Second  Bditlon.  Fcap.  8to,  with  M  Bngray- 
Ings,  48.  6d. 

Medical  Ophthalmoscopy:  a  Manual  and  Atlas. 

By  Sir  William  B.  Gowsbs,  M.D.,  F.H.C.F.,  F.B.S.  Third  BdlUon. 
Bdited  with  the  assistance  of  Mabcus  Gunr,  M.B.,  F.R.C.8.,  Sux^reon 
to  the  Boyal  London  Ophthalmic  Hospital.  With  Coloured  Flatos 
and  Woodcuts.    8to,  10s. 

By  th§  scune  Author. 

A  Manual  of  Diseases  of  the  Nervous  System. 
Vol.  I. — Nerves  and  Spinal   Cord.       Third 

Bditlon.  by  the  Author    and  Jamxs  Taylor,  M.D.,  F.B.C.F. 
Boy.  Svo,  with  193  Bn^ravings,  16s. 

Vol.  n. — Brain  and  Cranial  Nerves :  General 

and  Functional  Diseases  of  the  Nerrons  System.  Second  Bdition. 
Boy.  Svo,  with  ISS  Bngravings,  aos. 

Also,' 

Clinical  Lectures  on  Diseases  of  the  Nervous 

System.    Svo  7s.  6d. 

Atao. 

Diagnosis  of  Diseases  of  the   Brain.     Second 

Bdition.    Svo,  with  Bngravings,  7s.  6d. 

Ai90. 

Syphilis   and  the   Nervous  System:    being   a 

Bevlsed  Beprint  of  the  Lettsomian  Lectures  for  1S90.  Delivered  before 
the  Medical  Society  of  London.    Svo,  4s. 

The   Nervous  System,  Diseases  of.     By  J.  A. 

Obmbboo,  M.D.,  F.B.C.F.,  Fhysician  to  the  National  Hospitel  for  the 
Ftoalysed  and  Bpileptic.    With  66  Illustratlona.    Fcap.  Svo,  Ss.  6d. 
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Text-Book  of  Nervous  Diseases  for  Students 

and  PracUtlonen  of  Medicine.  By  Charles  L.  Dasa,  M.D.,  Pro- 
feuor  of  Nervous  and  Mental  Diieases  in  Bellevue  Hoapital  Medical 
College,  New  York.  Fourth  Bditlon.  With  946  Illustrations.  Svo.aOs. 

Diseases  of  the  Nervous  System.     Lectures 

delivered  at  Guy's  Hospital.  By  Sir  Saxuxl  Wixju,  Bart.,  M.D., 
F.R.S.    Second  Edition.    8vo,  18s. 

Handbook    of  the  Diseases  of  the    Nervous 

System.  By  Jambs  Boss,  M.D.,  F.B.C.P.,  late  Professor  of  Medicine 
in  the  Victoria  University,  and  Physician  to  the  Boyal  luflrmary, 
Manchester.    Boy.  8vo,  with  184  Engravings,  18s. 

By  the  tame  Author, 

Aphasia  :  being  a  Contribution  to  the  Subject 

of  the  Dissolution  of  Speech  from  Cerebral  Disease.  8vo,  with  Bn- 
gravings,  4s.  6d. 

Stammering :     its    Causes,     Treatment,     and 

Cure.    By  A.  Q.  BKRirARD,  M.E.C.S..  L.B.C.P.     Crown  8vo,  as. 

Secondary  Degenerations  of  the  Spinal  Cord 

(Gulstonian  Lectures,  1889).  By  Howard  H.  Tooth,  M.D.,  F.B.C.P., 
Assistant  Physician  to  the  National  Hospital  for  the  Paralysed  and 
Bpileptic    with  Plates  and  Bngravlngs.     8vo,  Ss.  6d. 

Diseases  of  the   Nervous    System.      Clinical 

Lectures.  By  Thomas  Buzzabd,  M.D.,  F.B.C.P.,  Physician  to  the 
National  Hospital  for  the  Paralysed  and  Bpileptic.  With  Bngravlngs. 
Svo,  15s. 

By  the  eame  Author. 

Some    Forms   of   Paralysis    from    Peripheral 

Neuritis ;  of  Gouty,  Alcoholic,  Diphtheritie,  and  other  origin.  Crown 
Svo,  5s. 

Alao. 

On  the    Simulation  of  Hysteria    by  Organic 

Disease  of  the  Nervous  System.    Crown  8vo,  4s.  6d. 

Gout  in  its  Clinical  Aspects.    By  J.  Mortimer 

Gramyillb,  M.D.    Crown  8vo,  6s. 

Diseases    of   the    Liver :    with    and    without 

Jaundice.  By  Oborob  Hablbt,  M.D.,  F.B.C.P.,  F.B.S.  Svo,  with  9 
Plates  and  36  Bngravlngs,  31s. 

Rheumatic   Diseases  (Differentiation  in).     By 

Hugh  Laitb,  Surgeon  to  the  Boyal  Mineral  Water  Hospital,  Bath. 
Second  Bdition,  much  Bnlarged,  with  8  Plates.    Crown  8vo,  3s.  6d. 
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Diseases  of  the  Abdomen^  comprising  those 

of  the  Stomaoh  and  other  parts  of  the  Alimentary  Canal,  (Baophagus, 
Caoum,  Inteetinea,  and  Peritoneum.    By  S.  O.  HABSBflHOV,  M.D. 
F.B.C.F.    Fourth  Edition.    8vo,  with  6  Flatei,  ais. 

On   Gallstones,    or   Cholelithiasis.      By  £.  M. 

BBOOKBiiirK,  M.D.  Viot.,  M.R.C.F.  Lond.,  late  Resident  Medical 
Officer  at  the  Manchester  Royal  Infirmary  and  the  Birmingham 
General  Hospital.    Crown  8vo,  7b. 

On  the  Relief  of   Excessive  and    Dangerous 

Tympanites  by  puncturing  the  Abdomen.  By  JoHV  W.  Oolk,  M.D., 
Consulting  Physician  to  St.  George's  Hospital.    8vo,  5s.  6d. 

Headaches :  their  Nature,  Causes,  and  Treat- 
ment. By  W.  H.  DAT,  M.D.,  Physician  to  the  Samaritan  Hospital. 
Fourth  Hdltion.    Crown  Svo,  with  Bngravings,  7s.  6d. 

A  Handbook  of  Medical  Climatology,  embody- 
ing its  Principles  and  Therapeutic  Application,  with  Scientific  Data 
of  the  chief  Health  Resorts  of  the  World.  By  S.  Bdwik  Sollt,  M.D., 
M.R.C.S.,  late  President  of  the  American  Cllmatologlcal  Association. 
With  Bngravlngs  and  Coloured  Plates.     8vo,  16s. 

The    Mineral    Waters    oi    France,    and    its 

Wintering  Stations  (Medical  Guide  to).  With  a '  Special  Map.  By  A. 
VniTRiJl,  M.D.,  Physician  to  the  French  Hmbassy,  and  to  the  French 
Hospital,  London.    Second  Bdition.    Crown  8yo,  8s. 

Surgery :  its  Theory  and  Practice.    By  William 

J.  Watjiham,  F.R.C.S.t  Senior  Assistant  Surgeon  to,  and  Lecturer 
on  Anatomy  at,  St.  Bartholomew's  Hospital.  Sixth  Bdition.  Crown 
8to,  with  410  Bngravlngs,  12s.  6d. 

A  Synopsis  of   Surgery.      By    R.    F.    Tobin, 

Surgeon  to  St.  Vincent's  Hospital,  Dublin.  Crown  8vo,  interleaved, 
leather  binding,  6s.  6d. 

Surgical    Emergencies  :     together    with    the 

Bmergencies  attendant  on  Parturition  and  the  Treatment  of  Poison- 
ing. By  Paul  Swaik,  F.B.C.S.,  Surgeon  to  the  South  Devon 
and  Bast  Cornwall  Hospital.  Fifth  Bdition.  Crown  8vo,  with  149 
Bngravlngs,  6s. 

Illustrated  Ambulance  Lectures :  (to  which  is 

acUled  a  NuBSliro  Lecturk)  in  accordance  with  the  Regulations  of  the 
St.  John's  Ambulance  Association  for  Male  and  Female  Classes.  By 
John  M.  H.  Mabtixt,  M.D.,  F.B.C.S.,  Hon.  Surgeon  to  the  Blackburn 
Infirmary.    Fourth  BdiUon.    Crown  8vo,  with  60  Bngravlngs,  9s. 
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J.  Sf  A.  OhurehiaU  Recent  JTorkB. 
Operations  on   the   Brain  (a  Guide  to).     By 

AUBO  Frabsb,  ProfeMor  of  Anatomy,  Boyal  College  of  Snrgeona 
in  Ireland.  Illustrated  by  42  llfe-tUe  Plates  in  Autotype,  and  2 
Woodoute  in  the  text.    Folio,  68e. 

Abdominal  Surgery.    By  J.  Greig  Smith,  M.A., 

F.R.S.B.  Sixth  Bdition.  Bdlted  by  Jaheb  Swadt,  M.S.,  M.D.  Lond., 
F.B.O.S.  Bug.,  AMistant-Surigeon  to  the  Bristol  Royal  Inflrmary, 
Professor  of  Surgery,  University  College,  Bristol.  2  vols.,  8vo,  with 
224  Bngravittgs,  88s. 

The    Physiology    of    Death    from    Traumatic 

Fever;  a  Study  in  Abdominal  Surgeiy.  By  Jomr  D.  Maujolm, 
M.B.,  CM.,  F.B.C.S.B.,  Surgeon  to  the  Samaritan  Free  Hospital. 
8vo,  3s.  6d. 

The  Surgery  of  the  Alimentary  Canal.      By 

Alfred  EiunBBT  Mati^rd,  M.B.  Lond.  and  B.S.,  Surgeon  to  the 
Victoria  Inflrmary,  Glasgow.  With  27  Swantype  Plates  and  89 
Figures  in  the  Tdxt,  8vo,    25s. 

Surgery.    By  C.  W.  Mansell   MouUin,   M.A., 

M.D.  Ozon.,  F.R.C.S.,  Surgeon  and  Leoturer  on  Physiology  to  the 
London  Hospital.    Large  8vo,  with  407  Bngravings,  Sis. 

A  Course  of  -Operative   Surgery.      By  Chris- 

TOPHXB  HXATH,  Surgeon  to  University  College  Hospital.  Seoond 
Bdltlon.  With  20  Coloured  Plates  (180  figures)  from  Nature,  by 
M.  LivsiLiJ,  and  several  Woodcuts.    Large  8vo,  aOs. 

By  Ms  tame  Author, 

The  Student's  Guide    to  Surgical   Diagnosis. 

Second  Bdition.    Fcap.  8vo,  6s.  6d. 

Also, 

Manual  of  Minor  Surgery  and  Bandaging.  For 

the  use  of  House-Surgeons,  Dressers,  and  Junior  Practitioners. 
Bleventh  Bdition.    Foap.  8vo,  with  176  Bngravings,  6s. 

AiMO, 

Injuries    and   Diseases  of  the  Jaws.     Fourth 

Bdition.  Bdlted  by  Hxnbt  Pkbot  Dsak,  M.S.,  F.B.C.S.,  AssUtant 
Surgeon  to  the  London  Hospital.    8vo,  with  187  Wood  Bngravings,  14s. 

Atao. 

Lectures  on   Certain    Diseases  of  the  Jaws. 

Delivered  at  the  B.C.S.,  Bngland,  1887.  8vo,  with  04  Bngravings, 
2s.  6d.  Alio. 

Clinical  Lectures  on  Surgical  Subjects.  De- 
livered in  University  College  Hospital.  Seoond  Bdition,  enlarged. 
Foap.  8vo,  with  27  Bngravings,  6s.  __^___ 
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J.  Sf  A.   ChurehiU^s  Recent   Works. 
The    Practice    of    Surgery :    a    Manual.      By 

Thomas  Bbtaitt,  CfonanltiBg  Burgeon  to  Guy's  Hospital.  Fourth 
Bdltlon.  a  voIb.  orown  8vo,  with  760  Rngravings  (many  being 
Coloured),  and  Including  0  ohromo  platet,  aJM. 

The    Surgeon's   Vade-Mecum  :   a  Manual    of 

Modem  Surgery.  By  R.  Dbuitt,  F.B.O.S.  Twelfth  Bdltlon.  By 
Staitlxt  Bots,  M.B.,  F.B.O.S.,  Aaelatant  Surgeon  and  Pathologist 
to  Charing  Cross  Hospital.    Crown  8to,  with  373  Bngravlngs,  16s. 

The  Operations  of  Surgery  :  intended  for  use 

on  the  Dead  and  Living  Subject  alike.  By  W.  H.  A.  Jaoobsoit, 
M.A.,  M.B.,  M.Ch.  Oxon.,  F.B.C.8.,  Assistant  Surgeon  to,  and 
Lecturer  on  Anatomy  at,  Guy's  Hospital.  Third  Bdltlon.  8vo,  with 
401  lUttstratlons.  84b. 

Ovariotomy    and   Abdominal    Surgery.       By 

Habbison  Cripps,  F.B.C.8.,  Surgical  Staff,  St.  Bartholomew's 
Hospital.    With  numerous  Plates,  royal  8vo,  36b. 

Diseases    of   Bones  and  Joints.    By  Charles 

Maokamaba,  F.B.C.S.,  Surgeon  to,  and  Lecturer  on  Surgery  at,  the 
Westminster  Hospital.    8vo,  with  Plates  and  Bngravings,  las. 

On  Anchylosis.     By  Bernard   £•   Brodhurst, 

F.B.C.S.,  Surgeon  to  the  Boyal  Orthoptsdie  Hospital.  Fourth 
Bdltlon.    8vo,  with  Bngiavlngs,  6s. 

By  th0  9ame  Author, 

Curvatures  and  Disease  of  the  Spine.     Fourth 

Bdltlon.    8vo,  with  Bngravings,  7b.  6d. 

Atto, 

Talipes    Equino- Varus    or    Club -Foot.     8yo, 

with  Bngravings,  8b.  6d. 

Also, 

Observations  on  Congenital  Dislocation  of  the 

Hip.    Third  Bdltlon.    8vo,  2s.  6d. 

Surgical     Pathology   and    Morbid    Anatomy. 

By  AiTTHGirr  A.  Bowist,  F.B.C.S.,  Assistant  Surgeon  to  St. 
Bartholomew's  Hospital.  Third  Bdltlon.  Crown  8vo,  with  183 
BngraTings,  10s.  6d. 

By  tMo  Mamo  Author. 

Injuries   and  Diseases  of   Nerves,  and  their 

Surgical  Treatment.    Svo,  with  ao  Plates,  14s. 
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-i  -  ■       ■  ■ 

The   Human  Foot :    its  Form  and  Structure, 

Functions  and  Clothing.  By  Thomas  S.  Bllu,  Consultlni;  Surgeon 
to  the  Gloucester  InArmary.  With  7  Plates  and  Bngravlngs  (50 
Figures).    8vo,  7s.  6d. 

The  Deformities  of  the  Fingers  and  Toes.    By 

William  Andkbsoit,  F.B.C.S.,  Surgeon  to  St.  Thomas's  Hospital. 
8vo,  with  18  engravings,  6s. 

Short  Manual  of   Orthopaedy.      By    Heather 

BiQG,  F.B.O.S.Bd.,  Fart  I.  Deformities  and  Deficiencies  of  the 
Head  and  Neck.    8vo,  3s.  6d. 

Face    and    Foot  Deformities.      By  Frederick 

Chubohill,  cm.    8vo,  with  Plates  and  Illustrations,  10s.  6d. 

Royal  London  Ophthalmic  Hospital  Reports. 

By  the  Medical  and  Surgical  Staff.    Vol.  XIV.,  Part  3.    8vo,  5s. 

Ophthalmological  Society  of  the  United  King- 
dom.   Transactions.    Vol.  XVIII.    Svo,  138. 6d. 

Manual  of  Ophthalmic  Surgery  and  Medicine. 

By  W.  H.  H.  Jbssop,  M.A.,  F.R.O.S.,  Ophthalmic  Surgeon  to  St.  Bar- 
tholomew's Hospital.  With  5  Coloured  Plates  and  110  Woodcuts. 
Crown  8vo,  9s.  6d. 

Nettleship's  Diseases  of  the  Eye.    Sixth  Edition. 

Beyised  and  Edited  by  W.  T.  Holmss  Spigbr,  M.B.,  F.B.C.S.,  Oph- 
thalmic Surgeon  to  the  Metropolitan  Hospital  and  the  Victoria 
Hospital  for  Children.  With  161  Bngravings  and  a  Coloured  Plate 
illustrating  Colour-Bllndness.    Crown  8vo,  8s.  6d. 

Diseases    and    Refraction    of  the   Eye.      By 

N.  C.  Maohamara,  F.B.C.S.,  Surgeon  to  Westminster  Hospital,  and 
QUBTAVUB  Hartbidgb,  F.B.C.S.,  Surgeon  to  the  Boyal  Westminster 
Ophthafanio  Hospital.  Fifth  Bdition.  Crown  8vo,  with  Plate,  156 
Bngravings,  also  Test-types,  10s.  6d. 

On  Diseases  and  Injuries  of  the  Eye:  a  Course 

of  Systematic  and  Clinical  Lectures  to  Students  and  Medical 
Practitioners.  By  J.  B.  Wolfk,  M.D.,  F.B.C.S.B.  With  10  Coloured 
Plates  and  157  Wood  Bngravings.    8vo,  31s. 

Convergent    Strabismus,  and  its    Treatment, 

an  Bssay.  By  Bdwin  Holthousb,  M.A.,  F.B.C.S.,  Surgeon  to  the 
Western  Ophthalmic  Hospital.    8vo,  6s. 
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Normal    and    Pathological   Histology  of   the 

Human  Bye  and  Byelids.  By  C.  Fbkd.  Pollock,  M.D.,  F.B.O.S., 
and  F.B.S.B.,  Surgeon  for  Diseases  of  the  Bye  to  Anderson's  College 
Dispensary,  Glasgow.    Crown  8vo,  with  100  Plates  (330  drawings),  15s. 

Atlas    of  Ophthalmoscopy.     Composed  of  Z2 

Chromo-lithographic  Plates  (50  Figures  drawn  from  nature)  and 
Bxplanatory  Text.  By  Bichxbd  Likbreigh,  M.B.C.S  Translated  by 
H.  RoflBOBonoH  SwAKZT,  M.B.    Third  Bdition,  4to,  40s. 

Refraction  of  the  Eye :  a  Manual  for  Students. 

By  QU8TA.VU8  Habtbidgb,  F.B.C.S.,  Surgeon  to  the  Boyal  West- 
minster Ophthalmlo  Hospital.  Ninth  Bdition.  Crown  8vo,  with 
104  Illustrations,  also  Test-types,  etc.,  ds. 

By  the  tame  Author. 

The  Ophthalmoscope  :  a  Manual  for  Students. 

Third  Bdition.    Crown  8vo,  with  68  Illustrations  and  4  Plates,  4s.  6d. 

Glaucoma  :   its  Pathology  and  Treatment.    By 

Fklbstlby  Smith,  Ophthalmic  Surgeon  to  the  Queen's  Hospital, 
Birmingham.  8vo,  with  94  Bngravings  and  12  Zinoo-photographs. 
7b.  6d. 

Hints   on   Ophthalmic    Out- Patient   Practice. 

By  Chablbs  Higoeks,  Ophthalmic  Surgeon  to  Ouy's  Hospital. 
Third  Bdition.    Foap.  8vo,  3s. 

Methods     of     Operating    for     Cataract     and 

Secondary  Impairments  of  Vision,  with  the  results  of  600  cases. 
By  Major  G.  H.  Fnrx,  H.M.  Indian  Medical  Service.  Crown  8vo, 
with  15  Bngravings,  5s. 

Diseases   of  the  Eye :   a  Practical  Handbook 

for  General  Practitioners  and  Students.  By  Cecil  Bdwjlbd  Shaw, 
M.D(,  M.Ch.,  Ophthalmic  Surgeon  to  the  Ulster  Hospital  for  Children 
and  Women,  Belfast.  With  a  Test-Card  for  Colour-Blindness.  Crown 
8vo,  3s.  6d. 

Eyestrain  (commonly  called  Asthenopia).    By 

BmncsT  Clabkk,  M.D.,  B.S.  Lond.,  Surgeon  to  the  Central  London 
Ophthalmic  Hospital,  Surgeon  and  Ophthalmic  Surgeon  to  the 
Miller  Hospital.    Second  Edition.    8vo,  with  22  Illustrations,  5s. 
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J.  tf  A.  Ohurehai*8  Beeent    WarU. 
Diseases  and    Injuries   of  the  Ear.     By  Sir 

WlLUXM  B.  Dalbt,  F.R.C.8.,  M.B.,  Consulting  Aural  Surgeon  to 
St.  George's  Hospital.  Fourth  Bdltlon.  Crown  8vo,  with  8  Coloured 
Plates  and  38  Wood  Bngravlngs.    10s.  6d. 

B^  tkt  aamt  Autkor, 

Short  Contributions  to  Aural  Surg'ery,  between 

1876  and  1896.    Third  Bdltion.    8vo,  with  Bngravings,  5s. 

Diseases  of  the  Ear,  including  the  Anatomy 

and  Physiology  of  the  Organ,  together  with  the  Treatment  of  the 
Affections  of  the  Nose  and  Pharynx,  whioh  oonduce  to  Aural  Disease 
(a  Treatise).  By  T.  Mabk  Hoyxll,  F.B.C.8.B.,  U.B.C.S.;  Aural 
Surgeon  to  the  London  Hospital,  and  Lecturer  on  Diseases  of  the 
Throat  in  the  College,  etc.    8vo,  with  133  Bngravings,  18s. 

A  System  of  Dental   Surgery.     By  Sir  John 

ToMis,  F.B.S.,  and  C.  8.  TomeB,  M.A.,  F.B.8.  Fourth  Bdltion.  Post 
8vo,with  389  Bngravings,  16s. 

Dental  Anatomy,   Human  and  Comparative: 

A  Manual.  By  Ckablbs  S.  Tombs,  M.A..  F.B.S.  Fifth  Bdltion. 
Post  8vo,  with  368  Bngravings,  14s. 

Dental    Materia    Medica,   Pharmacology    and 

Therapeutics.  By  Chakucs  W.  Glassihgtoit,  M.B.C.S.,  L.D.S. 
Bdin. ;  Senior  Dental  Surgeon,  Westminster  Hospital ;  Dental  Sur- 
geon, National  Dental  Hospital,  and  Lecturer  on  Dental  Materia 
Medica  and  Therapeutics  to  the  College.    Crown  8vo,  68. 

Dental  Medicine :  a  Manual  of  Dental  Materia 

Medioa  and  Therapeutics.  By  FnDWASD  J.  S.  Gorgab,  M.D., 
D.D.S.,  Professor  of  the  Principles  of  Dental  Science  In  the  University 
of  Maryland.    Sixth  Bdltion.    8vo,  18s. 

A  Manual  of  Dental  Metallurgy.     By  Ernest 

A.  Smith,  F.I.C,  Assistant  Instructor  in  Metallurgy,  Boyal  College 
of  Science,  London.    With  87  Illustrations,  crown  8vo,  6s.  6d. 

A    Manual    of    Nitrous    Oxide    Anaesthesia. 

By  J.  Fbkdbriox  W.  Siut,  M.D.  Load.,  M.B.C.S.,  Assistant 
Anesthetist  to  Guy's  Hospital,  Anssthefclst  to  the  Dental  School  of 
Guy's  Hospital,  and  to  the  Boyal  Free  Hospital.  8vo,  with  36  Bn- 
gravings, 6s. 

Practical   Treatise   on  Mechanical   Dentistry. 

By  JosBPH  BiCHABDBOir,  M.D.,  D.D.S.  Seventh  Bdltion,  revised  and 
edited  l>y  Gsobgb  W.  Wabbsr,  D.D.S.  Boyal  8vo.  with  090  Bngrav- 
ings, 33s. 
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c7.  Sf  A.   Cht4rehm^B  Heeent    Works. 
A  Handbook  on   Leprosy.    By  S.  P.  Impey, 

M.D.,  bite  Ohief  and  Medical  Superintendent,  Bobben  Uland  Leper 
and  Lunatic  Afylunu,  Cape  Oolony.    With  38  Plates,  8vo,  138. 

Diseases    of  the    Skin     (Introduction   to  the 

study  of).  By  P.  H.  Pts-Smith,  M.D.,  F.B.S.,  F.B.CFm  Phytioian 
to  Quy'i  Hoepltal.    Crown  8vo,  with  90  Bngravinga,  7i.  6d. 

A   Manual  of  Diseases  of  the  Skin,  with  an 

Analytii  of  90,000  Oonseoutive  Cases  and  a  Formulary.  By  DuvcAir 
B.  BuLKLBY,  M.D.,  New  York.    Fourth  Bdition,  royal  Ittmo,  6s.  6d. 

Skin  Diseases  of  Children.     By  Geo.  H.  Fox, 

M.D.,  Clinical  Professor  of  Diseases  of  the  Skin.  College  of  Physicians 
and  Surgeons,  New  York.  With  19  Photogravure  and  Chromographio 
Plates  and  60  Illuatrations  in  the  Text.    Soyal  8vo,  198.  6d. 

Sarcoma    and    Carcinoma :    their    Pathology, 

Diagnosis,  and  Treatment.  By  Hkitbt  T.  Butuv,  F.B.Q.8.,  Surgeon 
to  St.  Bartholomew's  Hospital.    8to,  with  4  Plates,  8s. 

By  the  tame  Author, 

Malignant   Disease  of  the   Larynx  (Sarcoma 

and  Cardnoma).    8vo,  with  6  Bngravings,  5s. 

Also, 

Operative  Surgery  of  Malignant  Disease.  8vo,14s. 
Cancers  and  the  Cancer  Process:  a  Treatise, 

Practical  and  Theoretic  By  Hxbbbbt  L.  Svow,  M.D.,  Surgeon  to 
the  Dancer  Hospital,  Brompton.    8to,  with  16  Plates.    16s. 

By  the  eame  Author. 

The    Re-appearance    (Recurrence)    of   Cancer 

after  apparent  Bxtirpation.    8vo,  6s.  6d. 

Also, 

The  Palliative  Treatment  of  Incurable  Cancer. 

Crown  8vo,  9b.  6d. 

Diagnosis    and    Treatment    of   S3rphilis.    By 

Tom  BoBiHBOir,  M.D.  St.  And.,  Physician  to  the  Western  Skin  Hos- 
pital.   Crown  8vo,  3s.  6d. 

By  the  eame  Author, 

Eczema:   its  Etiology,  Pathology,  and  Treat- 
ment.   Crown  8vo,  3s.  6d. 

Alee. 

Illustrations    of    Diseases    of   the    Skin    and 

Syphilis,  with  Bemarks.    Fue.  I.  with  3  Plates.    Imp.  4to,  6s. 
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J,  Sf  A.   ChurchiU's  Recent    Works. 
Cancerous  Affections  of  the  Skin    (Epithelioma 

and  Rodent  Uloer).  By  Okobob  Thiv,  M.D.  Poet  8vo,  with  8  Bngny- 
ing»,  te.  g^  j^^  ^^^  Author: 

Pathology     and     Treatment    of     Ringworm. 

8vo,  with  31  BngtmvingB,  5t. 

Ringworm,  and  some  other  Scalp  Affections : 

their  OftUM  and  Cure.    By  Hatdv  Bbowv,  L.R.O.P.  Bd.    8vo,  5t. 

Urinary  and  Renal  Derangements  and  Calcu- 
lous Disorders.  By  Liohkl  8.  Bbxlb,  FJC.C.P.,  F.B.S.,  Fhysldan  to 
Kin^s  College  Hospital.    8vo,  5s. 

Chemistry  of  Urine  :   a  Practical  Guide  to  the 

Analytical  Bxamination  of  Diabetic,  Albuminous,  and  Gtouty  Urine. 
By  Ai.rBKD  H.  Allkh,  F.I.C,  F.C.S.,  Public  Anal3^t  for  the  West 
Biding  of  Yorkshire,  Ac    8vo,  with  Bngravings,  7s.  6d. 

Clinical  Chemistry  of  Urine  (Outlines  of  the). 

By  C.  A.  MaoHubh,  M.A.,  M.D.  8vo,  with  64  Bngravings  and  Plate 
of  Spectra,  9s. 

Diseases  of  the  Male  Organs  of  Generation. 

By  W.  H.  A.  JA00B80H,  M.Ch.Oxon..  F.B.C.S.,  Assistant-Surgeon  to 
Guy's  Hospital.    8vo,  with  88  Bngravings,  aSs. 

Atlas  of  Electric  Cystoscopy.      By  Dr.  Emil 

BuBOKHABDT,  late  of  the  Surgical  Clinique  of  the  University  of 
B&le,  and  B.  Hubrt  Feitwigk,  F.B.C.S.,  Surgeon  to  the  London 
Hospital  and  St.  Peter's  Hospital  for  Stone.  Boyal  8vo,  with  34 
Coloured  Plates,  embracing  88  Figures.    31s. 

Electric    Illumination    of    the    Bladder    and 

Urethra,  as  a  Means  of  Diagnosis  of  Obscure  Vesioo-Urethral  Diseases. 
By  B.  Hubrt  Fbitwigx,  F.B.C.S.,  Burgeon  to  London  Hospital  and 
St.  Peter's  Hospital  for  Stone.  Second  Bditlon.  8vo,  with  54  Bn- 
gravings, 6s  6d. 

By  the  Same  Author. 

Tumours  of  the  Urinary  Bladder.    The  Jack- 

BOnian  Prize  Essay  of  1887,  rewritten  with  200  additional  cases.  In 
four  I^uciculi.    Fas.  I.    Koyal  8vo,  6s. 

Aieo, 

The  Cardinal  Symptoms  of  Urinary  Disease : 

their  Diagnostic  Signiftoance  and  Treatment.  8vo,  with  36  lUustm- 
tions,  8s.  6d. 
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By  8IR  HENRY  THOMPSOM,  BART,,  F.R,Q.B, 

Diseases    of    the    Urinary    Organs.    Clinical 

Lectures.    Blghth  Bditlon.    8vo,  with  131  Bngravings,  lOt.  6d. 

Some   Important   Points  connected  with  the 

Surgezy  of  the  Urinary  Organs.     Lectures  delivered  in  the  B.C.8. 
8vo,  with  44  Bngravings.    Student's  Bdition,  as.  6d. 

Practical  Lithotomy    and  Lithotrity ;    or,  an 

Inquiry  into  the  Best  Modes  of  Bemoving  Stone  from  the  Bladder. 
Third  Bdition.    8yo,  with  87  Bngravings,  10s. 

The  Preventive  Treatment  of  Calculous  Dis- 
ease, and  the  use  of  solvent  Bemedies.  Third  Bdition.  Or.  8vo,  2ls.  6d. 

Tumours  of  the  Bladder :  their  Nature,  Sym- 
ptoms, and  Sux^cal  Treatment.    8vo,  with  numerous  Illustrations,  6s. 

Stricture  of  the  Urethra,  and  Urinary  Fistuls : 

their  Fftthology  and  Treatment.    Fourth  Bdition.    8vo,  with  74  Bn- 
gravings, 6e. 

The    Suprapubic    Operation    of   Opening   the 

Bladder  for  Stone  and  for  Tumours.    8vo,  with  Bngravings,  Ss.  6d. 

Introduction   to  the   Catalogue;   being  Notes 

of  1,000  Gases  of  Calculi  of  the  Bladder  removed  by  the  Author,  and 
now  in  the  Museum  of  B.O.S.    8vo,  ds.Sd. 


The  Surgical  Diseases  of  the  Genito-Urinary 

Organs,  including  Syphilis.  By  B.  L.  Ksybb,  M.D.,  Professor  of 
Genito-Urinary  Surgery,  Syphiology,  and  Dermatology  in  Bellevue 
Hospital  Medical  College,  New  York  (a  revision  of  Vah  Bubkh  and 
Ketbs'  Text-book).    Boy.  8vo,  with  114  Bngravings,  21s. 

Selected  Papers  on  Stone,  Prostate,  and  other 

Urinary  Disorders.  By  BBQCrAiJ)  HABRisoir,  F.B.C.S.,  Surgeon  to 
St.  Peter's  Hospital.    8vo,  with  16  Illustrations,  6s. 

Syphilis.  By  Alfred  Cooper,  F.R.C.S.,  Con- 
sulting Surgeon  to  the  West  London  and  the  Lock  Hospitals.  Second 
Bdition.  Bdited  by  Bdwabd  Cottkbkll,  F.B.C.S.,  Surgeon  (out- 
patients) to  the  London  Lock  Hospital.  8vo,  with  34  Full-page 
Plates  (13  coloured),  18s. 
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J.  4r  A.   OhwrchM'%  BeeetU    Works. 
On  Maternal  S3rphili8,  including  the  presence 

and  reoonUtlon  of  SyphlUlio  FelTio  DiMMe  in  Women.  By  Jomr 
A.  Skaw-Mackhtsix,  M.D.    With  Oolourad  FlatM.   8vo,  10s.  6d. 

Diseases  of  the  Rectum  and  Anus.    By  Alfred 

OoopXB,  F.B.O.S.,  Senior  Surgeon  to  St.  ICark't  Hospital  for 
Fistula;  and  F.  Swihford  Bowabbs,  F.B.O.S.*  Senior  Assistant 
Surgeon  to  St.  Mark's  Hospital.  Seoond  Bdltion,  with  Illustrations. 
8to,  las. 

Diseases     of   the    Rectum    and    Anus.     By 

HAmusoir  Obipps,  F.B.O.S.,  Assistant  Surgeon  to  St.  Bartholomew's 
Hospital,  etc.  Seoond  Bditlon.  9vo,  with  18  Lithographic  Plates  and 
numerous  Wood  Bngravings,  Ids.  6d. 

By  tfi€  iam§  Author, 

Cancer  of  the  Rectum.    Especially  considered 

with  regard  to  its  Surgloal  Treatment.  Jaoksonian  Prise  Bssay. 
Third  Bditlon.    8vo,  witibi  18  Plates  and  several  Wood  Bngravings,  6s. 
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The    Passage    of    Air   and   Faeces   from  the 

Urethra.    8vo,  8s.  6d. 

A  Medical  Vocabulary :  an  Explanation  of  all 

Terms  and  Phrases  used  In  the  various  Departments  of  Medioal  Sdenoe 
and  Practloe,  their  Derivation,  Meaning,  Applleation,  and  Pronuncia- 
tion. By  B.  G.  Matitk,  M.D.,  LL.D.  Sixth  Bditlon,  by  W.  W. 
WAGSTAvnc,  B.A.,  F.B.O.S.    Grown  8vo,  10s.  6d. 

A  Short  Dictionary  of  Medical  Terms.    Being 

an  Abridgment  of  Mayne's  Vocabulaiy.    64mo,  8s.  6d. 

Dunglison's    Dictionary    of   Medical    Science. 

Containing  a  full  Bzplanatlon  of  its  various  Subjects  and  Terms, 
with  their  Pronunciation,  Accentuation,  and  Derivation.  Twenty- 
first  Bditlon.  By  Bigsabd  J.  DuveuBON,  A.M.,  M.D.  Boyal  8vo,  aOs. 

Terminologia  Medica   Polyglotta  :    a    Concise 

International  Dictionary  of  Medioal  Terms  (French,  Latin,  BngUsh, 
German,  Italian,  Spanisn,  and  Bussian).  By  (taxoDOBs  iLlzwxll, 
M.D.,  B.Sc.,  F.B.C.S.  Bdln.    Boyal  8vo,  16s. 

A    German- English    Dictionary    of    Medical 

Terms.  By  Fbbdbuox  Tbsvk,  F.B.O.S.,  Surgeon  to  the  London 
Hospital ;  and  Hueo  LiKe,  B JL.    Grown  8vo,  half-Persian  calf,  18s. 

A  Handbook  of  Physics  and  Chemistry,  adapted 

to  the  requirements  of  the  first  examination  of  the  Conjoint  Board 
and  for  general  use.  By  Hebbebt  B.  OoBBor,  B.Sc.  Lond.,  and  Akghi- 
BALD  M.  Stswabt,  B.Sc.  Lond.  With  lao  Illustrations,  crown  8vo 
6s.  6d. 
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J.  if  A.   ChurchiirB  Becent    Works. 
A  Manual  of  Chemistry,  Theoretical  and  Prac- 

tieal.  By  WiLUUi  A.  TiLDior,  D.So.,  F.R.S.,  Profesaor  of  Ohemlstry 
in  the  B^ml  Collage  of  Seienee,  Leadon ;  Bxaminer  in  OliemiBtry  to 
the  Deuurtment  of  EMenoe  and  Art.  With  2  Plates  »nd  U8  Woodcuts, 
crown  8to,  lOt. 

Chemistry,  Inorganic  and  Organic.    With  £x- 

eiriments.    By  Ohxbum  L.  Biaxam.     Bighth  Bdition,  by  Jomr 
ILLAB  THOKSOir,  F.B.S.,  ProfeMor  of  Chemistry  in  King's  College, 
*  London,  and  Abthub  Q.  Bloxax,  Head  of  the  Chemistrv  Depart- 
ment, the  Goldsmiths'  Institute,  New  Cross.    8to,  with  381  Bngrav- 
ings,  18s.  8d. 

By  tM9  aamt  Author. 

Laboratory  Teaching;  or.  Progressive  Exer- 
cises in  Pnustioal  Chemistry.  Sixth  Bdition,  by  Abtkub  Q.  Biotam. 
Crown  8to,  witii  80  Bngmyings,  Os.  0d. 

Watts'  Organic  Chemistry.    Edited  by  William 

A.  TzLDXir,  D.Sc.,  P.B.S.,  Professor  of  Chemistry,  Boyal  College  of 
Science,  London.    Second  Bdition.    Crown  Svo,  10s. 

Practical  Chemistry,  and  Qualitative  Analysis. 

By  Fkakk  Czjown,  D.Sc  Lond.,  Bmeritus  Professor  of  Chemistry  in 
the  University  College,  Nottingham.  Seventh  Bdition.  Post  8vo, 
with  101  BngraWngs  and  Frontispiece,  8s.  6d. 

Quantitative    Analysis.      By    Prank    Clowes, 

D.Sc.  Lend.,  Bmeritus  Professor  of  Chemistry  in  the  University  College, 
Nottingham,  and  J,  Bkbvabo  Colocak,  Assoc.  B.  C.  Sd.  Dublin; 
Professor  of  Chemistry,  South-West  London  Polytechnic.  Fourth 
BdiUon.    Post  8vo,  with  117  Bngtmvings,  10s. 

By  tAe  »am§  Authon. 

Elementary  Practical  Chemistry  and  Qualita- 
tive Analysis.    With  M  Bngravings,  Post  8vo,  Ss.  6d. 
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Elementary  Quantitative    Analysis.      With  62 

Bngravlngs,  Post  8vo,  4s.  6d. 

Qualitative  Analysis.  By  R.  Fresenius.  Trans- 
lated by  Chabuu  B.  Gbovbs,  F.B.S.  Tenth  Bdition.  8vo,  with 
Coloured  Plate  of  Spectra  and  46  Bngravings,  16s. 

By  th9  aamt  Author. 

Quantitative  Analysis.    Seventh  Edition. 

Vol.    L,    Translated  by   A.  Yaohbb.     8vo,   with 

106  Bngravings,  16s. 

Vol.  II.,  Parts  1  to  5,  Translated  by  C.  K  Grovxs, 

F.B.S.    8vo,  with  Bngravings,  as.  6d.  each. 
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J.  4r  ^.    OhurehiU^s  Recent    Works. 
Inorganic  Chemistry.    By  Sir  Edward  Frank- 

UOTD,  K.C.B.,  D.O.L.,  LL.D.,  F.B.S.,  and  Fbaiois  B.  Japp,  M.A., 
Ph.D.,  F.I.O.,  F.B.8.,  ProfeMor  of  CfaemUtiy  in  the  Univeriity  of 
Aberdeen.   8vo.  with  numeroui  lUtutmtioni  on  Stone  and  Wood,  Mb. 

Inorganic     Chemistry    (A    System    of).      By 

WiujAM  Bjlmbat,  Ph.D.,  F.B.S.,  Profeasor  of  Ohemistry  in  the 
UniTenlty  College,  London.    8vo,  with  Bngravings,  Ite. 

By  the  aame  Author. 

Bleitnentary  Systematic  Chemistry  for  the  Use 

of  Sehooli  and  Oollegee.  With  BngravingB.  Crown  8vo,  4*.  6d. ; 
Interleaved,  .te.  6d. 

Valentin's  Practical  Chemistry  and  Qualitative 

and  QnAutitatlve  Analytif.  Bdlted  by  Dr.  W.  B.  HoDGxnraoN, 
F.B.S.B.,  Profeaaor  of  Ohemistryand  Phsrsics  at  the  Boyal  Military 
Academy,  and  Artillery  College,  Woolwich.  Ninth  Bdltion.  8vo,  with 
Bngravings  and  Map  of  Spectra,    to.    (The  Tables  separately.  38.  ed.) 

Practical  Chemistry,  Part  I.  Qualitative  Exer- 
cises and  Analytical  Tables  for  Students.  By  J.  Cajtpbxll  Brown, 
Professor  of  Chemistry  in  Victoria  University  and  University  College, 
Liverpool.    Fourth  Bdition.    8vo,  3s.  6d. 

The  Analyst's  Laboratory  Companion  :  a  Col- 
lection of  Tables  and  Data  for  Chemists  and  Students.  By  Alfrbd 
B.  JoHKSOH,  A.R.C.S.I.,  F.I.C.  Second  Bdition.  Crown  8vo,  cloth, 
5s. ;  leather,  6s.  6d. 

Commercial  Organic  Analysis  :   a  Treatise  on 

the  Properties,  Modes  of  Assaying,  Proximate  Analytical  Bxamlnation, 
etc.,  of  the  various  Organic  Chemicals  and  Products  employed  in  the 
Arts,  Manufactures,  Medicine,  etc.     By  Alprkd  H.  Aixsir,  F.I.C. 

Third  Edition. 
Vol.  I.,  IBs. ;  Vol.  II.,  Parti.,  Ha. 

Second  Edition, 
Vol.  III.,  Pt.  II.,  188.;  Vol.  III.,  Pt.  III.,  16s.; 

Vol.  IV.,  completing  the  work,  ISs. 

Volumetric  Analysis  (A  Systematic  Hand- 
book of) ;  or  the  Quantitative  Bstimatton  of  Chemical  Substances  by 
Measure,  applied  to  Liquids,  Solids,  and  Gases.  By  Frajtois  Suttoh, 
F.C.S.,  F.I.C,  Public  Analyst  for  the  County  of  Norfolk.  Seventh 
Bdition.    8vo,  with  113  Bngravings,  18s.  6d. 
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J.  ^   A.   ChurekiU's  Becent   Works. 
Chemical   Technology;   or,   Chemistry  in   its 

Applioatioiu  to  Arts  and  Manufkctores.  Bdited  by  Ohabixb  B. 
0R0VB8,  F.B.S.,  and  William  Thobp,  B.So. 

7oL.  I. — Fuel  and  its  Applications.    By  £•  J. 

Mills,  D.Sc.,  F.R.S.,  and  F.  J.  BowAir,  OJB.    Boyal  Svo,  with 
606  Bngravinga,  30i. 

Vol.  II.— Lighting,  Fats  and  Oils,  by  W.  Y. 

DsRT.    STBABDrs  Industbt,  by  J.  McAbthub.    Oaiidlx  Maxu- 
FAOTUBs,   by  L.  FiXLD   and  F.  A.  Field.     The   Petroleum 

IlfDUSTBT  AND  LAMPS,  by  BOTEBTOK  REDWOOD.     MlNEXtS'  SAFETT 

Lamps,  byB.  Bedwood  and  D.  A.  Louis.    Boyal  8to,  with  368 
BngravingB  and  Map,  SOs. 

Cooley's    Cyclopaedia   of   Practical    Receipts, 

and  Collateral  Information  in  the  Arts,  Manufactures,  Professions, 
and  Trades :  including  Medicine,  Pharmacy,  Hygiene,  and  Domestic 
Bconomy.  Seventh  Bdition,  by  W.  Nobtk,  M.A.  Oamb.,  F.O.S. 
a  Vols.,  Boy.  8vo,  with  371  Bngravings,  i2». 

Chemical  Technology:  a  Manual.    By  Rudolf 

YOH  Wagneb.  Translated  and  Bdfted  by  Sir  William  Obooees, 
F.B.8.,  from  the  Thirteenth  Bnlarged  German  Bdition  as  remodelled 
by  Dr.  FEBDiKAirD  Fisceeb.    8vo,  with  696  Bngravings,  aSs. 

Technological    Handbooks.      Edited  by  John 

Qabdneb,  F.I.O.,  F.C.S.,  and  James  Oameboh,  F.I.C. 

Brewing,    Distilling,     and    Wine    Manu- 
facture.   Crown  8vo,  with  Bngravings,  6s.  6d. 

Bleaching,    Dyeing,  and    Calico  Printing. 

With  Formulae.    Crown  8vo,  with  Bngravings,  6b. 

Oils,   Resins,   and  Varnishes.      Crown  8vo, 

with  Bngravings,  7s.  6d. 

Soaps  and  Candles.     Ciown  Svo,  with  54  En- 
gravings, 7s. 

Methods  and  Pormulse  used  in  the  Preparation 

of  Animal  and  Vegetable  Tissues  for  Microscopical  Bxamination,  in- 
cluding the  Staining  of  Bacteria.  By  Peteb  Wtatt  Sqvibe,  F.L.S. 
Crown  8vo,  8s.  6d. 

The  Quarterly  Journal  of  Microscopical  Science. 

Bdited  by  B.  Bat  Laekesteb,  M.A.,  LL.D.,  F.B.6. ;  with  the  co- 
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